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LORD KELVIN LAID TO REST. 

With ceremonies befitting one of her greatest sons, England, 
on Monday, December 23, laid to rest the mortal remains of 
Lord Kelvin. While Westminster Abbey was crowded with men 
who have won distinction in all walks of life, the coffin bearing 
all that remained of our great scientific leader was borne to its 
last resting place at the foot of Sir Isaac Newton’s monument, 
by representatives of the great scientific and engineering so- 
cieties. Rarely has such a notable assembly gathered as was here 
brought together to confer the last honors on one who throughout 
his long life had ever been an inspiration and a help to all who 
sought him. 

To the generations that follow it may be somewhat difficult 
to understand the position held by this noble student of science ; 
they most likely will know him better by his most erudite re- 
searches: but to those who worked among the pioneers of elec- 
trical engineering he was far more than a mere searcher for 
new facts. He did not disdain to use his highest attainments 
for the benefit of humanity, and in this his position was almost 
unique. ‘There are few, if any, who have combined his mar- 
velous theoretical knowledge and clear insight into nature’s 
works with the willingness to use his knowledge for the good of 
man, with the realization of what such usage meant to the 
world, and with the skill to bring under man’s control nature’s 
forces. For forty years submarine telegraphy has been a mar- 
velous example of his ability, as he not only showed how the 
cable itself should be constructed, but how it should be laid, and 
he devised the instruments for controlling the laying and for 
recording the faint messages as they reach the other end. 

In still another field, not usually considered to be within 
the province of the electrician, Kelvin’s great genius devised a 
solution of a difficult problem and conferred incalculable benefit 
on mankind. His life at sea, during the laying of the Atlantic 
cable, brought to his attention the serious faults of the mariner’s 
compass of those days—faults which were much more serious 
for use on iron vessels. He later devised the compass which 
to-day is the standard throughout the world, his clear insight 
into the conditions to be met leading him in a direction opposite 
to that taken by other inventors, and at the same time he 
devised a means for compensating for the disturbing influences 
of neighboring masses of iron, so that the instrument could be 
relied upon as implicitly on an iron as on a wooden vessel. 
Thus he brought another great branch of human activity under 
lasting obligations to him. 

There is another side of his great work of which probably 
but few to-day realize the importance. It was he who said that 
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until one could measure nature’s forces and talk about them 
in figures he really knew but little. It was this great truth 
which led him to devise the many exquisite physical instru- 
ments which have contributed so greatly to scientific progress. 
‘he Thomson galvanometer is but a single example, but it will 
probably long reniain as a classical design to be modified only 
to meet the special needs of different workers. His labors in 
this branch of science were remarkable for their wide useful- 
ness. Other great investigators have devised beautiful apparatus 
tu meet their special needs. Kelvin’s instruments were for gen- 
eral use. One small part of his labors in this field (though small 
only in comparison with the greatness of his life’s work) was 
the devising of instruments for practical electrical measurements. 
The student to-day who has at hand a large assortment of in- 
struments can not understand the difficulties under which his 
predecessors worked, and he would probably make little progress 
if he were required to make all measurements by means of a 
ealvanometer. It was Kelvin who devised a variety of electrical 
meters intended for every-day use, and although these have to-day 
been superseded by others more convenient, they showed the way. 

In the broader field of electrical application he has also left 
his mark. Thomson’s law for the economical section of copper 
for a transmission system states a fundamental engineering prin- 
ciple, although to-day other reasons may intervene to prevent 
us from adopting that design which would in the end cost the 
least. 

Although the electrical branch of engineering owes more to 
him than to any other single worker, it is probable that his 
fame in years to come will depend more largely upon his purely 
scientific work. And it is remarkable that up to the very last 
he was able to take energetic part in the discussion of the new 
theories which promise so much. Nor was his stand that of a 
captious critic, but of one who realized the importance and value 
of the new ideas, but who also could see the weaker points and 
who, by pointing them out, stimulated others to still greater 
efforis; and no one had better right to do this, as none had 
devoted more thought to the structure of the atom. 


had 


that kindly spirit which was quick to sympathize with others, 


Of his personal character much might be said. He 


and although ever ready to maintain his own opinions, he was 
always considerate of those of his opponents. It was of 
him that the great Huxley said, referring to one of his bril- 
liant controversies, “Gentler knight never broke lance.” 

We have at last lost one we can ill afford to spare, but we 
should rejoice that he was with us so long and was able to con- 
tribute so largely to the welfare of the world. His name will 


ever stand as one of the greatest of the sons of the world. 





LONG-DISTANCE WIRELESS TELEPHONY. 
The establishment of wireless telegraphic communications has 
hardly ceased to be a matter of comment for technical and daily 
press. A few journals of the former class, it is true, criticize 


the statement that a working wireless system has been put into 
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service, but these critics are, perhaps, too exacting in their de- 
mands; for although the service now given does not preten| 
to compete with that given by the many submarine cables, and is, 
perhaps, limited in its availability, still, certain of the dail, 
papers, in this country at least, are reporting a consideral)|. 
amount of news by the new method. With the situation standin 
thus it seems rather daring for one of the more successful wor! 

ers in the field of wireless telephony to announce publicly that 
purposes establishing a transatlantic system the coming moni: 
of February. Yet this is the report that has been publishe | 
as emanating from Vladimir Poulsen, the distinguished invent«r 
of the telegraphone. 

That transatlantic telephony is a_ possibility many wi! 
contend. Yet the prospects of putting such a service into oper 
tion within three months seem small to those who are not pe:- 
sonally familiar with every step that has been made, and cai 
only judge from the results which have been made public. Mor - 
over, the efforts required to establish transatlantic communic: 
tion, both by means of cable and wireless, were extended over 
number of years, and up to the present time the long distanc 


over which our telephonic communications have been obtaine| 


without wires is something less than 300 miles, and this was 
only experimental, To jump at once from this comparative!) 
short distance to that required to span the Atlantic seems a 
greater feat than can be expected to be accomplished in’ three 
months. There are, moreover, a number of features of wir 
less telephony which put it at a disadvantage as compared wii! 
wireless telegraphy. The first and most serious of these is the 
amount of energy available at the receiving station for actua' 
ing the telephone instrument. In wireless telegraphy but a sma!! 
amount of the energy radiated from the transmitting station 
reaches the receiving station, but nearly all of that which can 
be caught there is available for producing signals. On tle 
other hand, the telephonic signals are reproduced merely by t! 
variations in the received energy. Assuming that the telephoni 
system can radiate as energetically as the telegraphic system, t! 
former transmits its signals by varving the rate of emission, ani! 
it is these variations of the energy which represent the signal- 
and not the energy itself. At the receiving station the signal- 
must be produced by the corresponding variations in the energ 
collected by the antenna. Obviously these variations must. |» 
considerably less effective in actuating a receiving device than 
the entire energy collected. It is thus evident that the trans 
mitting end of the wireless-telephone system is at a considerabl: 
disadvantage as compared with the wireless-telegraph system 
for the latter may utilize any method of radiating energy, how 
ever powerful, which is suitable for the telephone, and the whole 
must be more effective than a part. 

At the receiving end the conditions are no more favorable {« 
the telephone system than the telegraph, for although the tele 
phone receiver is a fairly sensitive instrument, it may be, an( 


often is, employed for detecting the clicks representing the tele- 


graphic message as well as for reproducing spoken words, and ii 
would seem that it should be more sensitive to the former effect. 
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irrespective of the greater amount of energy available, than for 


latter, as a click could be detected and recognized when 
cds would be unintelligible. The conclusion may therefore 
lrawn that whatever distances may be covered by the wireless 
phone system may be still more satisfactorily covered by em- 
ving the same arrangement for telegraphy the transmitting 


in this case taking the place of the transmitting telephone 


in~trument. And, conversely, it may be expected that telegraphic 


snunications over long distances will, for some time at least, 
msiderably more effective than telephonic; and since trans- 
itic communication by the latter method is still slow, obvi- 
y. great care is necessary in sending and receiving messages 
ss the Atlantic by means of this method, and it seems hardly 
able that wireless telephony will be established across the 

n within the time specified. 
in considering this proposed transatlantic system there is an 
resting problem which has already been mentioned in connec- 
with transatlantic submarine telephony, but which seems 
in re difficult in connection with a wireless system. It is this: 
I) ihe telephone system is to be established, will transmitting and 
iving stations be placed in the large cities, say London and 
\.\y York, or will the inventor take advantage of the reduced 
‘ances of transmission and better route, if the expression may 
uscd, obtained by establishing points of communication on the 
asis of Ireland and Newfoundland? Certainly the prospects 
establishing communication would be better at these points. 
\«i such a system could only be experimental, as it is hardly 
iy that it could be operated satisfactorily by connecting 
nigh to overland-lines stations at the large cities, as com- 
nication over such lines is still wanting. But assuming that 


se land lines could be used and operated satisfactorily, it 


ins improbable that the weak messages received overland 


iid be satisfactory for operating the wireless system. To get 
nnd this difficulty the operators at the two wireless stations 
slit interpose between the wireless and the wire systems, but 
cn this is done, what we have is not exactly what one thinks 
vhen he speaks of telephonic communication. The conclusion 
iis unavoidable that long-distance wireless telephony, such 
as been proposed, can be but experimental at this time. 

The difference in time between the two sides of the ocean is 
‘0 to be considered. Messages might, of course, be taken down 
| handed to the persons for whom they are intended later 
) when the latter can not be reached at the time of the call. 
ut such an arrangement converts the telephone system into an 

‘uivalent telegraphic system, so that nothing would be gained, 
ih the possible exception that if by any means satisfactory 

‘icphonie communication can be established this method might 
nore rapid than the present telegraphic system. The operator 

wight take a spoken message down in short-hand for later copy- 

iz and transmission and thus increase the rate of transmitting 


Inessages. 





TUE EFFECT OF FROSTING ON 
LAMPS. 


In the Errcrrtcat Review for April 6 there was a com- 


INCANDESCENT 


nunication from Dr. Edward P. Hyde, discussing the effect of 
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frosting the bulbs of incandescent lamps. It is well known that 
such lamps have shorter useful lives than the clear-bulb lamps, 
and since it is also well known that the frosted lamps them- 
selves become hotter, which is usually an indication of lower 
efficiency, the conclusion was jumped at that frosting the bulbs 
in some way affects the filament so as to shorten its serviceable 
life. 


Hyde, upon investigating the matier, concluded that the assump- 


There seemed to be no very good reason for this and Dr. 


{ion was unsound, and that the effect was not due to an actual 
change in the filament itself, but to other conditions which are 
affected by frosting. When a lamp has been burned for some 
time the inner surface of the bulb becomes slightly blackened, 
due lo the deposit of carbon upon it. With the clear bulb nearly 
all the light passes directly out through the glass and thus passes 
through this deposit but once. There is some reflection from the 
surface of the glass, but this is probably slight. With the frosted 
bulb, however, considerably more of the light is thrown back 
into the bulb, and it thus passes through the carbon deposit a 
second time and yet a third time when passing out through the 
cpposite side of the bulb. The absorption due to the deposit 
is then at least three times that of the clear-bulb lamp. And the 
same effect takes place again when even the reflected ray en- 
Dr. 


Hyde believes that it is this repeated passage through the car- 


deavors to pass out, part of it being again thrown back. 


bon deposit which decreases the useful life of the lamps and that 
the actual life of each filament before burning out is the same. 
Indeed, the increase in the temperature of the bulb due to frost- 
ing is too slight, when compared with high temperature of the 
filament itself, to have any effect. 

Dr. Hyde has gone into this matter still further, and in the 
December issue of the “Bulletin of the Bureau of Standards,” in 


I 


conjunction with Mr. F. E. Cady, contributes the result of their 
further study. These entirely agree with the previous report on 
the effects of frosting. 

The authors designate the effect of frosting in decreasing the 
amount of light, as the “change in absorption,” since, of course, 
They find 


that this change in absorption is about six per cent for seasoned 


clear-glass bulbs do absorb some of the light energy. 


lamps. 

One of the other effects of frosting is the change in the 
spherical reduction factor; this is, the factor that gives the ratio 
of the mean spherical candle-power to the mean horizontal candle- 
power. Frosting the lamp is usually supposed to widen the dis- 
tribution and make it more uniform, and should therefore in- 
crease the reduction factor, making it nearer unity. It was 
found that this rule did not hold, for in certain of the lamps 
the spherical reduction factor was actually diminished, and in 
others the change was very small. 

The shape of the bulb is an important factor in this matter 
and suggests that there may be some best shape of bulb, not only 
for frosted but for clear glass as well. The question of size is 
also important for, as is pointed out, by doubling the surface of 


the bulb a much longer serviceable life would be obtained. 
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SUCCESS OF THE HERMITE ELECTRO- 
LYTIC SANITATION AT POPLAR, 
ENGLAND. 

{By Our London Correspondent. ]} 

The important electrical sanitation ex- 
periment which was started by the Poplar 
Public Health Committee in February, 
1906, at the instigation of Dr. F. W. Alex- 
ander, is again receiving a certain amount 
of attention by reason of the publication 
of a statement showing the cost of opera- 
tion, ete., down to October 1, 1907. The 
cost of producing the electrolytic disin- 
fectant at Poplar was the subject of a 
good deal of inquiry not long ago, and 
Dr. Alexander, in a communication to one 
of the leading London medical journals, 
stated that his experience, obtained with 
constant working, showed that the Her- 
mite apparatus, if properly managed, 
worked under fifteen amperes at 240 volts, 
which made the cost of electricity forty- 
two cents per eight hours at a flat rate 
of three cents a kilowatt-hour. The salt 
for every charge of 185 gallons was a 
fraction over twenty cents, at $6 a ton, 
and magnesium chloride for every charge 
was a fraction over sixteen cents, at $16.52 
a ton, and the chemical for rendering the 
oxygenated compound stable, fourteen 
cents, so that the total amount might be 
stated at $1.54 per 185 gallons at four 
grammes of available chlorine per litre. 

The total cost of the depot, plant, fit- 
tings, testing apparatus, carboys, siphons, 
ete., has been $2,900 odd. Between Feb- 
ruary, 1906, and October, 1907 (twenty 
months), 27,320 gallons’ of disinfecting 
fluid of an average strength of 4.5 
grammes of chlorine per litre (4.5 per 
1,000) were manufactured and supplied 
as follows: 

Twelve thousand three hundred and one 
gallons (two cents per gallon) to the 
works department for watering roads, 
flushing gullies, sewer manholes and mar- 
ket places; 996 gallons delivered gratis to 
workhouse and other guardians’ institu- 
tions; 434 gallons delivered gratis to man- 
agers of sick asylums; 13,589 gallons dis- 
tributed to the public from the four de- 
pots, including also fluid supplied to 
Poplar and Bow Baths. : 

The total cost of producing and deliver- 
ing the fluid for the period named was 
$4,280, and Dr. Alexander in his report 
shows that if carbolic-acid disinfectants 
had been used in place of electrolytic fluid 
the cost would have been $8,050. There 
is thus a saving to the borough of $3,770 
for the period. The plant is stated to be 
still in good working order, turning out 
185 gallons of fluid in eight hours at the 
average strength already mentioned. It 
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has not been necessary to renew any of the 
zinc electrodes, which from their present 
condition are expected to be capable oi 
use for a further period of twenty months 
or longer. 

It may be remembered that about a year 
ago C. V. Biggs read a paper before the 
London Faraday Society on the Poplar 
plant, from the working of which he drew 
the following conclusions : 

(a) The manufacture of hypochlorite 
solutions can be carried on by a process 
which is practically automatic. 

(b) For an output of 200 gallons per 
eight hours at four grammes per litre the 
capital cost, including buildings and fit- 
tings, should not exceed $2,500. 

(c) Where continuous current is avail- 
able the series system of electrolyzing is 
the most suitable. Where alternating cur- 
rent only is to be had, and a motor gen- 
erator must be installed, fewer cells may 
be employed. In the Poplar plant about 
one gramme per litre is added for every 
ten cells. 

(d) That a warm climate would not 
affect the manufacture at any rate of mag- 
nesium hypochlorite. 

For the benefit of readers who may not 
already be familiar with the details of the 
Poplar experiment we make the following 
extracts from a report issued by Dr. Alex- 
ander: 

The system adopted at Poplar is to mix 
a certain quantity of fluid in an elevated 
tank and then to allow this fluid to flow 
through four double troughs, or cells, 
placed one above the other, so that the 
liquid descends continuously by gravity. 
Each trough is divided laterally by a par- 
tition, and in each of the two divisions 
five distinct “elements” (consisting of one 
positive and two negative plates) are sus- 
pended. The positive plates are of thin 
platinum wire wound upon slate slabs, and 
the negative plates are of zine. There are 
thus four troughs, each containing ten 
“elements,” or forty cells in all. The 
liquid enters through a funnel at the top, 
passes along the front division of the top 
trough, back through the division behind, 
over a weir and into a subdivision, from 
which it is drawn off by the bent glass 
tube discharging into the second funnel ; 
it passes along the front division, back 
through the division behind, over the weir 
into the pocket of the second trough, and 
so on to the final bent tube, which dis- 
charges it into a carboy. As the liquid 
passes through the troughs it is subjected 
to the action of a regulated current of 
fifteen to seventeen amperes at 230 to 250 
volts, being 5.7 to 6.2 volts per cell. Dur- 
ing the run the liquid in the carboy is 
thoroughly stirred by means of an ebonite 
rod provided with rubber flaps. 

The objects aimed at to make the work- 
ing of the apparatus and the manufacture 
of the fluid become simple and automatic 
were as follows: (1) To see at a glance 
whether the apparatus is working properly. 
This is accomplished by a gauge glass in 
front of the large tank and another gauge 
glass on the little supply tank, the first to 
show the quantity of salt liquor capable 





Vol. 51—No. 26 


of being acted upon, and the second to 
show if the liquor is running properly into 
and out of the small supply tank, as the 
chloride of magnesium contains impurities 
which are likely to block up the valve of 
the small cistern and the taps leading to 
and from the same. A thermometer is 
kept in the smali supply tank to see the 
temperature of the salt liquor, and another 
thermometer is placed at the outgo of the 
electrolyzer ; the difference of the tempera- 
ture gives the rise in temperature due to 
the electrolysis, and which is found, when 
the apparatus is working satisfactorily, 
to be under thirty degrees Fahrenlivit. 
The small tank is necessary to keep a con- 
stant flow of the fluid into the electrolyz:r. 
When first the apparatus was erected the 
fluid used to become unduly hot on ac- 
count of the flow slowing down throuzh 
the diminution of the head of water in 
the large tank. The tank had ultimately 
to be raised on to girders, and a small 
supply tank fixed at a lower level. (2) 
The liquor to be electrolyzed in the large 
tank had to be stirred from time to time 
to keep the mixture of an equal gravity 
throughout, more especially as for obvious 
reasons a certain quantity of a solution of 
sodium hydroxide is added. To keep the 
liquor stirred a large broad drilled piate 
of galvanized iron is used, one end of 
which acts as the fulerum when the other 
is lifted up by means of a chain leading 
over pulleys to the ground, so that ihe 
attendant has only now and again to jill 
the chain to lift the plate up and down 
instead of running up and down a ladder 
and stirring the liquid with a rod. (3) 
It is necessary to govern the electric cur- 
rent, which is taken direct from the 
mains, on account of the density of 
the salt mixture to be acted upon vary- 
ing from time to time owing to tem- 
perature changes and consequent changes 
in conductivity. This difficulty is got over 
by a current regulator. (4) To prevent 
shocks and waste of fluid while chang- 
ing the carboys, a special glass tap lias 
been made. (6) So far as oxychloriiles 
are concerned, the apparatus in ten 
months had only been taken to pieces and 
cleaned twice. Every day, after working, 
the electrolyzers are emptied by means of 
the mud holes by removing the rubber 
plugs, and the fluid which is run oui is 
kept to recharge the electrolyzers. ‘I'he 
electrolyzers, after being emptied, are 
washed out by means of a hose, and then 
until the next working are kept filled 
with water, which softens any, deposit 
formed upon the electrodes, and be/ore 
starting work the electrolyzers are emptied 
and washed out again, a matter which 
takes up a few minutes every day before 
and after each working. 
A. H. Brice. 
London, December 16. 
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The semi-annual meeting of the Mis- 
souri Electrical Contractors’ Association 


was held in St. Louis on Thursday, De- 
cember 12. The members were the guests 
of the Jovian Club at noon at the Plant- 
ers’ Hotel. 
evening. 


A smoker was given in the 
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ELECTRICAL MINING NOTES. 


BY SYDNEY F. WALKER. 

GAS ENGINES AT COLLIERIES. 
| think I have before mentioned in these 
ites that gas engines are likely to take 
important position in the working of 
lieries. I think I mentioned a case 
t | had through my hands a little time 
.-o, where an electrical coal-cutting plant 
to be shipped to some collieries in a 
cold district, and we employed suc- 
1 gas producers and gas engines to 
‘ve the electrical plant, because the dif- 
rence in running costs between that and 
-ivam was very great. There are signs of 
ieady development in the use of gas en- 
eines at collieries, fed by suction gas pro- 
licers, by gas from coke ovens, and from 
ilast-furnaces. A friend of mine, the 
manager of some large collieries in South 
, writes me that he is putting down 
suction gas plant to drive an electrical 
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wer station. For some years, also, coke- 
en gas has been employed in some of 
Yorkshire collieries for driving gas 
engines on the surface, and at the pit bot- 
uns for working mine-rope haulage, and 
iie manager of one of the collieries 
boasted that he was working more cheaply 
an any electrical power station could 
-upply him. I think he is now arranging 
use his gas engines to drive electrical 
snerators, with the view of distributing 
electricity. The latest development in 
‘his direction is the installation by the 
owell Duffryn Company, of South Wales, 
of a 1,200-brake-horse-power Niirnberg 
sus engine, arranged to drive a three-phase 
iternator, for the power work of the col- 
‘ry. The engine is fed by coke-oven 
as, Whose calorific value is given as from 
100 British thermal units. The 
verage calorific value of coke-oven gas 
ay be taken at 400 British thermal units, 
- against 650 for ordinary town’s gas, 
ud from 120 to 200 for producer gas. 
understand that a second Niirnberg gas 
ngine of 2,400 brake-horse-power is to 
put down at the same colliery, at Bar- 
soed, in the Rhymney Valley. The Bar- 
soed pits are the new sinkings put down 
ivy the Powell Duffryn Company, and it 
vill be interesting to watch the develop- 
ment of the power station at Bargoed, 
worked by coke-oven gas, as against that 
it Aberaman, belonging to the same com- 
pany, worked by steam. ‘The running 
costs at Aberaman were given at 0.375 
penny per unit. 
ANOTHER USE FOR ELECTRIC MOTORS_ 
UNDERGROUND. 
The great convenience of the electric 
inotor renders it particularly suitable for 
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the running of machinery in mines, par- 
ticularly where the apparatus may have 
to be rigged up upon a temporary frame- 
work and moved about from place to 
place, or may have to be portable. The 
latest opening for the electric motor is in 
driving vacuum apparatus for collecting 
the coal dust that is deposited about the 
roadways, ete., of coal mines. The dust 
that is made and collects in the roadways 
of a coal mine constitutes one of its great- 
est dangers in case of an explosion. Ex- 
plosions have even been caused by the 
presence of coal dust alone, without any 
explosive gaseous mixture. All that is 
necessary, in fact, appears to be some heat- 
ing agent, such as a blown-out shot, that 
is the most frequent source of the trouble, 
but the short-circuit between cables, fol- 
lowed by an are, would be equally as dan- 
gerous. In either case, if a sufficient 
quantity of the coal dust is ignited, the 
heat generated by its combustion leads to 
a further rapid combustion and to the 
raising of a cloud of the dust along the 
roadways of the mine, this being followed 
by further combustion at an increasingly 
rapid rate, and finally by all the phe- 
nomena we understand by the term ex- 
plosion, viz.: the rapid production of a 
volume of gases heated to a very high tem- 
perature within a confined space. In 


some coal mines dust is made very 
largely. ‘The mine wagons, as they are 


drawn from the working face to the shaft, 
are subject to a good deal of jolting, and 
this produces a good deal of friction be- 
tween the lumps of coal packed in the 
wagons, the result being the production of 
a large quantity of dust. In addition to 
this, dust is produced in various other 
ways, and it may be found in all of what 
are known as dusty mines, comprising a 
very large proportion of coal mines, form- 
ing a carpet on the roads, and also a crust 
upon the mine props, and in interstices in 
the roof and sides, and so on. When an 
explosion takes place all this dust is dis- 
covered, so to speak, is brought out of its 
hiding places, and adds to the force of the 
explosion wave. Mine managers have been 
instructed for a long time to water their 
roads but, as so often happens, watering 
leads to other troubles. It leads to falls 
of roof, to rotting timber, and to other and 
very serious troubles which are constantly 
present, while explosions, even at their 
worst, are only occasional. A Royal Com- 
mission has been sitting for some time 
investigating the causes of loss of life in 
mines, and among other things the ques- 
tion of coal dust has come up; and at one 
of the sittings of the commission George 
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Fowler, an eminent mining engineer of 
Nottingham, suggested that a very efficient 
method of dealing with coal dust would 
be the adoption of the probably well- 
known system on your side of the Atlantic 
—of the vacuum cleaner. The vacuum 
cleaner, it will be remembered, consists of 
a tube, with a mouthpiece of some kind, 
which is connected to an engine arranged 
to produce more or less of a vacuum, that 
is to say, to produce a pressure inside of 
the tube considerably lower than that of 
the atmosphere. When the mouthpiece of 
the tube is carried about over the surfaces 
of furniture, carpets, sofas, ete., it extracts 
the dust and all small matters that are 
usually extracted by the process of beat- 
ing, and delivers them into a receptacle 
provided for it before the tube reaches the 
engine. Mr. Fowler suggested that a sim- 
ilar arrangement could be mounted upon 
a mine wagon, run along the mine roads, 
and be directed to every part of every road 
—the roof, the crannies mentioned, the 
pit props, the roads, and so on, and that 
in this manner the whole of the dust 
could be removed at a moderate cost and 
the danger from coal dust eliminated. 
The suggestion has been taken up by the 
manager of the Whitwood Collieries, in 
Yorkshire, the collieries where, by the way, 
they have been using coke-oven gas for 
some years, as mentioned above, and where 
running costs are so low; and an ap- 
paratus has been arranged, consisting of 
a vacuum engine, driven by an electric 
motor, the two being mounted on a trolley, 
with a receptacle for the dust—the trolley 
being arranged to run on the ordinary 
mine rails. In the apparatus referred to 
a five-horse-power motor is employed, and 
the vacuum engine is fitted with several 
flexible hose, ending in nozzles, which are 
directed to different parts of the roadway 
at the same time, the floor, the roof, the 
pit props, and so on. The apparatus is 
pushed along the roadway by hand and 
takes its current from the electrical power 
service of the colliery. The dust is re- 
moved from the collectors as fast as they 
are filled, into buckets, which are carried 
out of the mine. I understand that a 
similar apparatus has been fixed at the 
Courriéres mines, where the disastrous ex- 
plosion took place a few years ago in 
France. 
NEW ELECTRICITY SPECIAL RULES. 
A few months ago the Home Office 
sued some special rules controlling the use 
of electricity in those parts of coal mines 
which come under the Factory act, and 
they are giving mine managers a con- 
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siderable amount of anxious thought. It 
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will be remembered that it is only a very 
short while since the Home Office was sup- 
posed to have thrashed out the whole 
matter of the use of electricity in coal 
mines, and to have issued a number of 
rules for the guidance of colliery man- 
agers, but it appears that the Home Office 
has a factory department, and a part of a 
mine may be a factory, in the eye of the 
law, and therefore come under factory 
legislation, and consequently these new 
rules which have been got out by the 
Home Office to apply to the use of elec- 
tricity in factories generally have also been 
thrown at the mine managers’ heads. The 
two sets of rules are necessarily likely to 
cause confusion, and meanwhile the work- 
ing of the first set of rules is by no means 
all plain sailing. ‘Thus, a case occurred 
a short while ago where a man was killed 
in a Scotch colliery by receiving a shock 
from a coal-cutting machine. The insula- 
tion of the flexible cable leading from the 
gate-road switch-box to the machine had 
been worn through, and so the conductor 
itself made contact with the frame of the 
machine, and when one of the men 
touched the machine in the course of his 
work he received a shock and was killed. 
Two or three questions arose in connection 
with this matter, which show the difficul- 
ties that are likely to arise, particularly 
where lawyers are set to administer in 
cases of this kind, without an assessor. 
One question that arose was as to having 
a competent electrician present. What 
constituted a competent electrician? and, 
Hlow near must he be to every apparatus ? 
If it was necessary that a competent elec- 
trician should be within easy reach of 
every electrical apparatus in a large mine, 
the cost would be very great. On the other 
hand, could it be said that the rule re- 
quiring that a competent man should be 
present was fulfilled when a competent 
electrician was kept at the mine? The 
other point that arose, and which illus- 
trates what I have mentioned above about 
the difficulty of a lawyer judging a case 
of the kind, arose out of the question of 
the insulation of the flexible cable having 
been destroyed. The flexible cable was in- 
sulated in the usual way and, in addition, 
it was run through an india-rubber tube, 
and the india-rubber tube passed right 
through the hole in the casting of the ma- 
chine, through which the conductor was 
carried to its terminal. In the ordinary 
course of work, both the rubber tube and 
the covering of the conductor were worn 
through and connection was made, as ex- 
plained, between the conductor and the 
frame of the machine. The judge who 
tried the case struggled with the problem. 
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It was claimed on behalf of the Home 
Office that the hole through which the 
flexible conductor passed, in the frame of 
the machine, should have been bushed. On 
behalf of the makers of the machine it 
was claimed that the india-rubber tube 
was equivalent to a bush, but the judge 
held that by no possibility could a tube 
become a bush. He held that the tube was 
a tube, outside of the hole that was to be 
bushed, and that it could not on any 
account change its nature by merely en- 
tering a hole. No one appears to have 
been able to explain to the judge that a 
bush is also a tube, and that the tube, pro- 
vided it was a good tube, and -provided 
that it stood wear, was not only a very 
efficient substitute for a bush, but prob- 
ably a much better method of dealing with 
the problem. The colliery manager who 
was on trial at the instance of the Home 
Office in the matter was acquitted on all 
counts except this, and on that count he 
was sentenced to a small fine. The judg- 
ment may be good law, but it strikes the 
average Englishman as not exactly com- 
mon sense. 
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Lord Kelvin Buried in West- 
minster Abbey. 

At noon on Monday, December 23, 
England paid her last great tribute to a 
great inan, and Lord Kelvin was buried 
ut Westminster Abbey in London. His 
grave is at the foot of the statue of Sir 
Isaac Newton and close to the grave of 
Charles Darwin. 

The coffin arrived from Scotland early 
Sunday morning and was placed in St. 
Faith’s Chapel, where a short memorial 
service was held. The inscription on the 
collin ran: 

“William Thomson, Baron Kelvin of 
Largs, P..C., 0. 3, G. ©. VV. 0, Fe, 
LL.D., D. C. L. Born June 26, 1824, 
Died December 17, 1907.” 

Rarely has such a remarkable assembly 
of scientists and persons of distinction 
been gathered within Westminster Abbey. 
Representatives of the various universities 
were there, wearing their academic robes. 
tepresentatives of foreign scientific bodies 
wore their decorations. Outside the Abbey 
stood a large gathering of the public. 

As the mourners assembled within, Pur- 
cell’s and Chopin’s funeral marches were 
played. At noon the coffin was borne in 
procession through the cloisters, the choir 
singing. Twelve of the Abbey clergy were 
in the procession. The dean of West- 





minster, assisted by Canon Duckworth, 
officiated. The pallbearers were Lord Ray- 
leigh, Admiral Sir E. H. Seymour, John 
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Morley, Gaston d’Arboux, secretary of the 
Academy of Sciences of France; Sir 
Archibald Geikie, president of the Geo- 
logical Society; Lord Strathcona, Pro- 
fessor Crum Brown, of the Royal Sociciy, 
Edinburgh ; Professor Sir George Darwin, 
University of Cambridge, master of Petwr- 
house College, Kelvin’s old college; Ir. 
Macalister, principal of the University of 
Glasgow; Sir J. Wolfe Barry of the [n- 
stitute of Civil Engineers, and R. T. Glaze- 
brook of the Institute of Civil Enginee:.. 

The Duke of Argyll represented tic 
King. The Prince of Wales and the Dui 
oi Connaught were also represented. (){ 
the imumerable wreaths and other flora! 
pieces only three were placed on the coffin: 
a cross from Lady Kelvin, a wreath froin 
the Royal Society and a bunch of flowers 
inscribed “A. and M.” 

A delegation from Glasgow Universi, 
included Sir W. Bilsland, vice-chancel|.r 
of the university and the Bedellus of (\ 
university, bearing the mace, draped. 

Cambridge was represented by Vii»- 
Chancellor Sir John Gavey, Sir Henry . 
Mance and W. H. Preece. Alexander $i- 
mens and other past presidents of the |n- 
stitute of Civil Engineering were prcs- 
ent. Sylvanus P. Thompson represented i!ic 
Italian Electrical Association and H. !’. 
Parshall and Joseph Wetzler the Americ:in 
Institute of Electrical Engineers. 

Secretary John Ridgeley Carter repiv- 
sented Ambassador Reid. The Russiin 
and Italian ambassadors were present ‘1 
person. ‘The German and Japanese avi- 
bassadors were represented. 

The Princess Louise, Lords Twecl- 
mouth, Kinnard, Cecil and Manners, ‘ir 
John Bell, Lord Mayor of London, aii 
Sir W. Crookes were present, togetlor 
with representatives of the scientific soi- 
eties of all the European capitals and of 
the big British engineering firms. 
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Electrical Supplies for the 
Navy Department. 

The Bureau of Supplies and Accoun's 
will open bids in Washington, D. C., 0" 
January 14, for the following electri! 
supplies: One truck light controller, 0." 
cight-kilowatt generating set, one swil 
board for two eight-kilowatt generatiis 
sets, and two Navy Standard truck lig!''s 
for delivery at Boston, Mass.; one eig!)i- 
kilowatt generating set for delivery at Nv 
folk, Va. 





———<—j———— 
Professor D. A. Lyon, of the geoloxy 
and mining department of Leland Stan- 
ford University, Palo Alto, Cal., has been 
granted a leave of absence of six monilis 
to complete experiments upon a lew 
electric smelter in the mines in Shasta 
county. 
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REFRIGERATION AND POWER-PLANT 
PRACTICE. 


BY JOSEPH H. HART. 


The fact that mechanical refrigeration 
is more or less connected with the pro- 
luction of power is a matter of common 
knowledge to the average engineer, but 
he statement that mechanical refrigera- 
ion may become closely connected in its 
‘evelopment to that of large power units 
‘n eases where power production is now 
he sole object, will prove a matter of con- 
iderable surprise to the greater number of 
ngineers. That this is undoubtedly a fact 
is becoming more and more evident daily 
aod the inter-relations between the two 
ire steadily becoming more and more com- 
plicated in their nature and more depend- 
ent upon the services of an engineer thor- 
ughly familiar with both departments. 

That power production should be de- 
sendent for its best efficiency upon the 
roduction of refrigeration as a by-prod- 
uct, is a matter of recent development, 
and dependent in this connection upon the 
recent development in refrigerating engi- 
neering itself. In order to illustrate the 
relation of the two developments in this 
field, an explanation of the present status 
of mechanical refrigeration is necessary 
with its limitations and possibilities, and 
a further statement in regard to the pres- 
ent relationship between the two is also 
required. The fact is that both power 
production and refrigeration production, 
in their large and most efficient develop- 
ments to-day, possess certain limitations 
which are almost eliminated when op- 
erated together.. Thus, an efficiency may 
result in a combination plant used for the 
production of both power or refrigeration 
such as has never before been obtained. 

In order to see this clearly we will first 
iake up the limitations of the existing 
power plant as utilized in the modern 
development. In large units large com- 
pound-condensing engines are used with 
superheaters and steam jackets, and every 
attempt is made to get the last ounce of 
power out of the steam at its best effi- 
ciency. That this development may have 
exceeded its efficient stage is a matter for 
consideration. Undoubtedly in some cases 
the first cost and cost of maintenance and 
depreciation factor which exist in many 
of the accessories for saving steam and 
increasing the efficiency of power produc- 
tion in this process would become ineffi- 
cient if a more suitable way of using steam 
should ever arise again. In the consump- 
tion of power the trolley and lighting sys- 
tems throughout the country are un- 
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doubtedly the most important factors, and 
each of these possesses certain limitations 
in its consumption of power which limit 
the efficiency of the plant. Of course the 
great majority of these plants utilize their 
power in the production of electricity, and 
it is utilized in this form. This further 
complicates the matter of increasing the 
limitations; although it also eliminates 
many others formerly existing. Thus, 
both trolley and lighting systems operate 
with variable loads, that is, the consump- 
tion of power is of variable amount, due 
to present conditions of operation. The 
chief load of the trolley system comes in 
the morning and evening, before and after 
business hours, and the same can be said 
of the lighting system where electricity is 
used. Formerly it was customary to in- 
stall a power plant of sufficient capacity 
for the average load throughout the day. 
When the power consumption was light, 
the excess power was turned into storage 
batteries, which became available for in- 
creasing the output at times when the 
load was excessive. The cost of installa- 
tion of the batteries in these storage sys- 
tems was such, however, that it was found 
preferable rather to install sufficiently 
large plants to take care of the maximum 
load continuously. Thus, it meant that 
the plant in ordinary operation operated 
at diminished capacity, and hence at di- 
minished efficiency. ‘This method, how- 
ever, proved more efficient than the stor- 
age-battery system, but was, however, 
simply the choice of the lesser of two evils. 
This latter condition of affairs has re- 
sulted in a supply of power, often intermit- 
tent, available for outside .consumption 
and used to-day by many small power con- 
sumers limited by the nature of its pro- 
duction. This power must necessarily be 
intermittent, and, therefore, inefficient. 
Many central stations have sold power for 
continuous consumption in small units 
where such power was in reality not avail- 
able, with the hope that they could get 
along somehow or other. The ideal con- 
sumption, however, in this local field is 
an absolutely intermittent power consump- 
tion. That refrigeration supplied this 
field is to-day a matter of common knowl- 
edge. The limitations of the two sys- 
tems, under certain conditions, can be 
made identical or rather corollary. Refrig- 
eration plants supply a perfect substitute 
for the ideal storage battery in at least one 
of its functions. 

This fact has been recognized by smali 
consumers of power for refrigerating pur- 
poses and they have availed themselves of 
this condition, and the consequent low 
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price of intermittent power, to such an ex- 
tent that the power has been sold to small 
refrigerating plants in fairly large quan- 
tities, and this development is recognized 
by central stations as a regular definite 
consumption. 

Undoubtedly this situation of intermit- 
tent power for sale in large power plants 
has resulted in a remarkable development 
of small refrigerating plants which would 
not otherwise have occurred. These 
small refrigerating plants utilize the com- 
pression system of ammonia refrigeration 
almost without exception and have aided 
the development of the latter system to 
an extent that is not warranted by its own 
efficiency. Thus, in refrigeration, there 
had existed only normal influences at 
work for the best efficiency before various 
outside effects have added their influence. 
The development in refrigeration, how- 
ever, within the last decade has been such 
as to modify materially the present status 
of mechanical refrigeration and its re- 
lation to the normal production of power. 
Thus there are in existence to-day two 
different types of refrigerating machines 
which are much superior to any of the 
other types on the market. Both of these 
utilize ammonia as a refrigerating agent, 
and this latter substance is generally rec- 
ognized as the most efficient agent for the 
conveyance of heat in refrigeration, and 
occupies a position analogous to water in 
power production. 

Very many fluids have been used at 
various times for refrigerating purposes, 
but ammonia is now undoubtedly recog- 
nized as the best. The two developments 
which utilize ammonia as a refrigerating 
agent are known as the compression and 
absorption types, respectively. 

Refrigeration in both cases is produced 
automatically by the boiling away of the 
ammonia liquid and the consequent ab- 
sorption from the remainder of the latent 
heat of vaporization required to accom- 
plish this. Liquid ammonia is volatile 
and boils away under ordinary pressure 
at a temperature much below zero Fahren- 
heit. Thus, the object of the machinery 
in refrigeration is simply the reproduction 
of the refrigerating fluid after its utiliza- 
tion. The compression type uses a 
compressor to compress the residual am- 
monia gas to a pressure sufficient to per- 
mit condensation at ordinary tempera- 
tures. The absorption type utilizes the 
absorptive power of water for ammonia 
gas, and the loss of this power with rise 
in temperature to produce the same result. 
The compression type requires a com- 
pressor operated by some form of power. 
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The absorption machine utilizes the heat 
in steam and drives off the gas from aqua 
ammonia under pressure sufficient to per- 
mit condensation. Thus, in reality, the 
compression machine uses the work 
available in steam, whereas the ab- 
sorption type utilizes the heat avail- 
able in steam. Undoubtedly, the ab- 
sorption-type machine utilizes in its 
best operation more heat than the compres- 
sion type, and when the quantities of steam 
taken from the boiler are considered, the 
absorption type is much superior. Thus, 
it is now recognized in plants of 100 tons 
capacity per day or over that the effi- 
ciency runs about as follows: The com- 
pression plant generally operates on an 
eight-to-one basis, that is, eight tons of 
ice can be produced to every ton of coal 
consumed. The absorption plant of the 
same capacity can generally operate on 
an eleven-to-one basis, whereas the com- 
bination plant of the compression and ab- 
sorption types, the exhaust steam from the 
compression plant operating the absorp- 
tion system, can operate on a fourteen-to- 
one basis. These figures merely represent 
an average, with a possibility of almost 
fifty per cent variation in either direction, 
dependent absolutely upon the efficiency 
of operation of the plant. The utilization 
of exhaust steam represents the advan- 
tage of the absorption system to-day. 
The production of power is an expensive 
process and a very inefficient one. Very 
little of the heat actually put into the 
steam in any case is ever transformed into 
work. This steam was formerly used for 
heating and for drying purposes in some 
isolated cases. The use of condensing cn- 
gines increased the ratio of useful heat 
to total heat consumption but slightly. 
The absorption system can utilize the 
residual heat in steam after power pro- 
duction very efficiently in competition 
with a plant which utilizes the power di- 
rectly. 

The reason that the absorption system 
is not in more general operation to-day 
is the fact that formerly it was extremely 
inefficient. Absolutely none of the physi- 
cal constants of aqua ammonia and the 
vapor pressures and temperatures of a 
mixture of steam and ammonia gas were 
known, and hence all designs of machin- 
ery dependent upon these were constructed 
on the hit-and-miss principle. The non- 
removal of water vapor from the am- 
monia gas or condensation of the latter 
results in the elimination of the device as 
a refrigerating machine, and practically 
no refrigeration is produced. The effi- 
ciency of both types of refrigeration ma- 


ELECTRICAL REVIEW 


chines is dependent almost absolutely 
upon the design and the method of op- 
eration. Formerly the construction of the 
generators and absorbers of the absorp- 
tion type was such that steam under con- 
siderable pressure was required for their 
operation. ‘To-day, however, practically 
exhaust steam can be used in their opera- 
tion, and in this development it does not 
pay to use high-pressure steam, since 
the possible amount of heat in steam in- 
creases but slowly with a rise in pressure, 
and this latter quantity is the only im- 
portant factor in the absorption type of 
refrigerating machines. 

Thus, we come to these rather anoma- 
lous conditions. The large power plant 
utilizes the work available in steam and 
wastes the heat remaining, or at least 
utilizes it inefficiently. Large absorption 
type refrigerating machines utilize the 
heat only in the steam, and hence utilize 
the heat transformable into power very 
inefficiently. Thus, a large power plant 
which turns its exhaust steam into an 
absorption refrigerating plant 
both developments at their best efficiency. 
The absorption machine utilizes large 
quantities of exhaust steam and the exact 
situation of the compound-condensing en- 


utilizes 


gine in a central station of this type would 
be a matter of considerable thought. The 
condensing feature must undoubtedly be 
eliminated for utilization of steam in an 
absorption plant, and there is small doubt 
that the cheapest slide-valve engine pro- 
duction would prove very satisfactory in a 
development of this type. A large num- 
ber of absorption plants in existence to- 
day are wasting the power available in the 
steam consumed by them. Many of these 
have utilized the power to a greater or less 
extent in the operation of their own light- 
ing systems, in competition with ordinary 
sources of supply, and undoubtedly the 
movement will extend much further. 
While the possibility of operating a large 
cold storage plant, with large quantities 
of power for sale as a by-product, seems 
rather impracticable at the present day, it 
is by no means an impossibility. 

This development, as represented by the 
utilization of the exhaust steam from a 
power plant in an absorption system, is 
not the only connection between these two 
departments. Many power plants, in pref- 
erence to selling their intermittent power 
to small power consumers, have utilized 
the same in the operation of a cold-stor- 
age plant, and use the compression type 
operated in conjunction with the power 
plant. Such companies have an additional 
source of revenue, which is often extremely 
profitable, but the intermittence of the 
power in these cases is absolute. The 


complete shut-down of the refrigerating 
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machinery has no effect on the refrig- 
eration product. The procedure in these 
cases consists in the cooling of large quan- 
tities of brine at extreme temperatures 
during the operation and the carrying of 
the plant by means of this cold brine for 
an indefinite period. Thus the brine-tank 
in reality takes the place of the storage- 
batteries in the storage of excess energy. 
Further, the problem is complicated by 
the fact that many refrigerating plants 
operate on a compound system, as ha: 
been said, the power and heat being used 
at its best efficiency in a combination 
plant. The exact position of these two de- 
partments in regard to power production 
is uncertain, and only time and experiment 
can really develop their exact status. 
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Shrinkage of Wood When 
Dried. 

Interesting experiments on the shrink 
age of wood due to the loss of moistur 
have recently been completed by the For 
est Service at its timber-testing station 
at Yale University. These experiments 
show that green wood does not shrink ai 
all in drying until the amount of moisture 
in it has been reduced to about one-thiri 
of the dry weight of the wood. From this 
point on to the absolutely dry condition, 
the shrinkage in the area of cross-section 
of the wood is directly proportional to 

the amount of moisture removed. 

The shrinkage of wood in a direction 
parallel to the grain is very small; so 
small in comparison with the shrinkage 
at right angles to the grain, that in com. 
puting the total shrinkage in volume, the 
longitudinal shrinkage may be neglecte:! 
entirely. 

The volumetric shrinkage varies with 
different woods, being about twenty-six 
per cent of the dry volume for the spe- 
cies of eucalyptus known as blue gum, 
and only about seven per cent for red 
cedar. For hickory, the shrinkage is 
about twenty per cent of the dry volume. 
and for long-leaf pine about fifteen per 
cent. . 

In the usual air-dry condition from 
twelve to fifteen per cent of moistur 
still remains in the wood, so that thi 
shrinkage from the green condition to the 
air-dry condition is only a trifle over hal! 
of that from the green to the absolute!) 
dry state. 
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Transfer to Membership in 
the American Institute of 
Electrical Engineers. 

At a recent meeting of the board o! 
directors of the American Institute 0° 
Electrical Engineers the following asso 
ciates were transferred to the grade 0: 
membership: James William Fraser, Ar 
thur W. Henshaw, George Eugene Wells. 
George Hillman Whitfield, Fay Wood 
mansee, William Corin and Van Rens 

selaer Lansingh. 
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A METHOD OF FEEDING BOILERS 
WITH CONDENSATION WATER. 





BY H. S. KNOWLTON. 


A simple but exceedingly effective 
method of feeding steam boilers with con- 
densation water from reciprocating en- 
zines has been devised and patented re- 
ently by William H. Coughlin, superin- 
‘endent of the Worcester (Mass.) Electric 
Light Company. The accompanying 
diagram shows the arrangement of appa- 
ratus, four of these outfits having been 
stalled at the Worcester 

plant. C is a barometric 
jet condenser 
with the eighteen-inch 
exhaust pipe E in the 
isual manner with a 
seven-inch cold-water in- 


connected 


jection supply pipe B in- 
into the con- 
The seven- 


troduced 
denser head. 
neh discharge pipe d is 
arried to the hot-well H 
as usual, O being the hot- 
well overflow. 

The special feature of 





the arrangement is a lat- 
eral off-set inclined sec- 
tion @ in the main dis- 
charge pipe. Connected 


in 
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and which can be installed at nominal ex- 


pense. This is about six per cent of the 
total fuel expense of the company. 





A New Mercury Interrupter 
for Induction Coils. 

A. description is L’ Elec- 

tricien, Paris, of a German interrupier 


given in 


for use in Roentgen-ray and other similar 
work. ‘The arrangement of the interrupter 
is ingenious and is said to possess some ad- 
vantages, as it is a mercury interrupter 
which automatically cleans the mercury. 
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with this is a sink pocket 
or chamber b, about three 
feet long, which is con- 
siderably larger in cross- 
section than the three- 
inch pipe which connects 
the pocket with the in- 
clined section, and which 
leads from the pocket to 


the boiler-feed pump P. The engine 
fi ftv -two by 
eight-inch horizontal _cross-compound 
unit. The operation of the arrangement 
is as follows: The exhaust steam from 
the engine is condensed in the usual 
manner at C, and the discharge, which 
is oily and greasy, is passed down through 
the pipe d, most of it going to the hot- 
well and thence out by the overflow. Some 
of the discharge, however, is deflected into 
the pocket b, where it has time to settle. 
The oil rises to the top of the chamber 
and is gradually carried away by the pas- 
sage of the condensation along the pipe d 
to the hot-well. The water in the pocket 
settles to the bottom and is pumped to 
the boiler-feed lines at a temperature of 
about 190 degrees Fahrenheit. A saving 
of about $2,400 in the fuel bill this year 
is expected at the Worcester plant by this 
apparatus, which costs nothing to operate 


twenty by forty- 
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A Metuop or FEEDING BOILERS WITH CONDENSATION. 


It is simple. The rate of interruption is 
variable at will, and may be as high as 
8,000 a minute. 

The device consists of a small electric 
motor arranged with a vertical shaft and 
driving the interrupter proper, which is 
placed above it. The latter consists of a 
suitable chamber containing 400 grammes 
of mercury and 180 grammes of kerosene. 
While stationary the two liquids collect 
in the bottom of the contact chamber, but 
when the latter is revolved they are car- 
ried out by centrifugal force, forming lay- 
ers at the outer periphery, while the dirt 
and oxide collect at the bottom of the 
chamber. The surface of the mercury is 
thus always kept clean. Within this cham- 
ber is a circular ebonite disc mounted 
on a vertical spindle placed eccentrically 
with respect to the axis of the chamber. 
This dise carries two metal contacts con- 
nected together, and to a slip-ring on the 
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spindle. A brush on the latter makes con- 
nection with a terminal on the top of the 
device. The other contact is made 
through the mercury and the walls of the 
interrupter chamber. 

The action of the device is simple. 
When the motor is set in motion the mer- 
cury flies out to the outer wall of the 
chamber. In doing this it comes in contact 
with the contact disc, so that the latter 
dips into the mercury. This causes the 
dise to rotate with the mercury, and since 
it is of smaller diameter the speed of ro- 
tation is greater than that of the chamber. 
As this dise rotates the two metal contacts 
alternately dip into the mercury and 
emerge from it, thus making and breaking 
the contact. The duration of each contact 
is varied by varying the eccentricity of the 
spindle of the disc, thus causing the con- 
tacts to be submerged in the mercury 
for a longer or a shorter time. The speed 
of interruption is controlled at will by 
varying the speed of the driving motor. 

ee 
The Economic Waste of 
Accidents. 

A friend of the American Museum of 
Safety Devices and Industrial Hygiene 
has offered a prize of $100 for the best 
essay on the “Economic Waste of Acci- 
dents.” The committee of award consists 
of Richard Watson Gilder, George Gil- 
mour and W. H. Tolman. 

Professor F. R. Hutton, past president 
of the American Society of Mechanical 
Engineers, is the chairman of the commit- 
tee on admission of exhibits for the 
American Museum of Safety Devices and 
Industrial Hygiene, which occupies the 
entire fifth floor at 231 West Thirty-ninth 
street, New York. The Museum de- 
sires exhibits of devices and processes 
for safeguarding life and limb in connec- 
tion with wood-working machinery, rail- 
way and marine transportation, mining, 
agriculture, manufacturing of all kinds. 
One exhibit already consists of specimens 
of fifty different kinds of dusts, illustrating 
the occupational diseases; accompanying 
each is a photograph of a microscopic sec- 


tion of the lungs, showing the effect on the 
worker in coal, iron, brass, steel, wood 
and other dusts. There are also wax 
models of lungs and hands illustrating 
those occupational diseases which attack 
the bones and skin. 

All exhibits accepted by the committee 
on exhibits will be eligible for the gold 
medal offered by the Scientific American 
for the best device, exhibited at the 
Museum, for safeguarding life and limb. 
All inquiries regarding exhibits should be 
sent to Dr. W. H. Tolman, director, 231 
West Thirty-ninth street, New York. 
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New Tele-Mechanic Device. 


N a former account, which was pub- 
lished not long since in the EL«c- 
TRICAL Review, were described the 

leading features of my new “tele-mechanic” 
apparatus, which is intended to control 
different circuits at a distance, by means 
of radio-telegraphy, and I have already 
applied it very successfully to steering tor- 
pedoes in the Mediterranean, from a post 


















By Dr. Edouard Branly. 


pleted within a recent period, and I am 
happy to give the ELecrricaL REVIEW the 
first complete description and_ illustra- 
tions which have yet been published. 

To review the substance of the former 
description so as to understand the work- 
ing of the device it will be remembered 
that the apparatus at the receiving end, 
which closes the contact for different pur- 


na 























Fic. 1.—OPERATING PARTS OF BRANLY TELE-MECHANIC. 


on the shore. No doubt it will find other 
uses in practice. I have been making re- 
searches in the apparatus itself, so as to 
improve it. One of the main improve- 
ments is that of protecting it from acci- 
dental sparks, and this is almost essen- 
tial in order to make it work in practice. 
The matter was mentioned in an editorial 
in this journal and its remarks were very 
just on this score. But I had already de- 
vised this improvement shortly after mak- 
ing the first apparatus. It is now com- 


—————————————————————————————— 


poses, is formed of a motor-driven shaft, 
having mounted upon it a set of discs, one 
for each circuit. Each dise carries a pro- 
jecting sector or tooth set at a different 
angle, which strikes a lever upon revolv- 
ing, and this closes the circuit, say, for a 
set of incandescent lamps. The second 
dise closes a motor circuit, and so on. Tak- 
ing the case of disc No. 1, its sector closes, 
for a certain time, a circuit containing a 
coherer and a sensitive relay. Should the 
distant station send a spark during this 


time the coherer works, and the sensitiv: 
relay sends a current into a heavy rela, 
which closes the lamp circuit. However, 
as the latter relay is double-acting, the 
next revolution, or contact, will open th: 
switch should a spark be then sent. If 
not, the lamps continue to be lighted. Th: 
sending post must know just when to seni 
the spark for operating the right devic 
For this it receives signals fron 
the receiving post. Upon the shaft i 
mounted a special disc. It has five sec 
tions, corresponding to the five discs. It 
each section is a set of tooth projection- 
which send electric waves to the first sta 
tion, and these waves are recorded as dots 
upon the operator’s tape. There are fiv: 
signals: No. 1 is formed of one spark 
from one tooth; No. 2 from two teeth, etc.. 


or dise. 
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Fic. 2.—DETAILS OF CONTACTOR 











MOVEMENT. 


and the space between the signals corre- 
sponds to the active position or contact of 
each sector of a disc. In the diagram 
this is clearly seen. The operatcr sees tha! 
between Signal 1 and Signal 2 the dis 
No. 1 has its sector in the active position 
He then sends a spark in this interval 
and can light the lamps before Signal * 
arrives. Then he can send a second spark 
to drive a motor in Interval 2, and so on. 
Inversely, he can shut off the lamps when 
Interval 1 passes again, and the motor in 
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Interval 2, and thus has the device under 
control. 

The device is shown in the accompany- 
ing diagrams. A wheel R placed on the 
shaft A is given a regular rotary move- 
nent by clockwork or an electric motor. 
‘he circumference of the wheel is of in- 
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q, equal in number to the contacts. Be- 
tween the two supporting plates of the ap- 
paratus is a shaft O which can be turned 
by an electromagnet E lying in the work 
circuit. 
c and d to a collar f mounted on shaft O. 
On the same shaft are fixed the levers L 


Its armature is fixed by means of 
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OPERATOR’S BAND. 


ulating material, except on the very nar- 
»w conducting parts m, upon which bear 
iwo parallel brushes 6 and Db’. The cir- 
\its of the brushes end at the plugs b, 0’, 
f the work circuit, so that the circuit is 
losed every time the brushes come upon 
‘he contact when the wheel revolves. There 
‘re a number of such contacts, spaced 





























End View 

















Fic. 3.—DkETAILs oF LEVER AND SHAFT. 


around the wheel equidistantly, and five 
of them are shown here, but the number 
can be varied at will to suit the case. 
The security is increased in proportion to 
the number of contacts used. Wheel R 
has a larger dise or flanged part (see side 
view) and this carries grooves e in it ly- 
ing at the point of the contacts m. On 
the shaft is a ring Q, solid with the wheel, 
and upon it are fixed the projecting pins 


and M. Near the middle of lever L is a 
pin g which projects on the side next the 
wheel R, and it can fall into the slots e 
cut in the wheel. The lever M ends in a 
curved hook n, and normally it is engaged 
with a stop pin or lever which controls 
the clockwork, and the latter is stopped. 
Lever L is also raised by the magnet and 
when at the top it can remain there by 
a cateh after the current is cut cff. To do 
this the vertical rod T is pushed against 
lever L by means of the spring y. The 
rod has a shoulder v on the top, so that 
the lever can rest upon it in this position. 
At the Jower part and opposite the circle 
of the pins q the rod T is cut in bevel, as 
seen in Fig. 4, so that when the pins q 
strike it they push it back and the lever L 
falls off from shoulder v at the top. This 
lever carries a projection on the end which 
strikes a double cam p mounted on the 
lever G. The latter is hinged at the upper 
part of the apparatus. The cam is con- 
trolled by a spring so that it can be stopped 
in one direction by the pin p of the lever 
G. Therefore, when the lever L goes up- 
ward and strikes the cam, the latter turns 
on its pivot, compressing the spring and 
this takes place until L escapes from the 
end of the cam. When, on the contrary, 
lever L is brought to the lower position, it 
strikes the curved part of the cam, and 
as the latter can not revolve on account 
of the stop pin p, lever G is displaced as 
a whole and swung along with the cam to- 
ward the right. By so doing an electric 
contact is made at J and closes the cir- 
cuit of electromagnet F. Its armature C 
(see Fig. 2) is connected by a rod h with 
a double-fork lever S, pivoted on the shaft 
I (Fig. 3). A spring keeps the armature 
normally away from the magnet. The 
fork of S embraces a piece s in the form 
of an H. The latter piece holds a sleeve, 
W’, which is fixed on the shaft W. On this 
shaft is also mounted the cam D by a set- 
screw and a disc Q’. The latter carries 
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the projecting pin q’. Q’ is centred on 
the main wheel R by a tenon on the main 
shaft K which fits loosely in the hole in 
Fig. 1) at Z. The pin q’ can 
fit into any one of the five holes ¢ placed 
in the main wheel R and a spring serves 
to keep it thus. In this position, when 
the dise Q’ is revolved by the clockwork, 
it compresses a spiral spring contained 
in the cylinder w”, and thus when pin 9g’ 
is drawn out of the hole ¢ of the main 
wheel, this spring draws the dise Q’ back 
to the normal, and also restores cam D to 
its normal position. Facing this cam 
(Fig. 1) is a lever H which closes the cir- 
cuit of the apparatus which is to be 
worked by the present device, this being 
2 Morse instrument, for instance, or an 
incandescent lamp circuit, an electromag- 
netic device of any kind, ete. 

The device works as follows: Normally, 
cam D lies belew the contact lever H, and 


w (see also 

















Fic. 4.—Deraits oF ConTactoR MOVEMENT. 


the brushes } 6’ lie upon contact strip m 
No. 1. Should an electric wave be sent 
from the other station, the coherer acts, 
working a relay. A circuit is closed, 
therefore, through the contact m by a lo- 
cal battery, and the current passes in elec- 
tromagnet E. Its armature a is lifted 











4 Hole 
Fig. 5.—DETAILS OF SHAFT AND LEVER. 


for an instant and by turning the shaft 
O it raises both levers L and M together, 
as these are fixed solidly to 0. The hooked 
end n of lever M sets free the clockwork 
or motor movement by releasing the lever 
or pin at n, and the clockwork starts up. 
At the same time the pin g, carried by the 
lever L, which remained in the slot e of 
wheel R, is lifted out of the slot. The 
wheel thus freed is set in rotation, but the 
work circuit remains open during the first 
fraction of a revolution, for the brushes 
are now upon an insulating part of the 
circumference, having left the contact 
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strip. When the wheel begins revolving, 
the first of the pins g (No. 1) strikes rod 
T and pushes it back, as we have seen. 
This frees the lever L (which when it rose, 
rested on the end v of the rod) and the 
lever not being held, falls through a small 
angle and the pin gq slides on the circum- 
ference of the wheel until it falls into 
the next slot e. Then lever L stops its 
movement. Lever M has fallen at the 
same time and its hooked end n steps the 
motor. This lever has also pushed the 
lever G and made contact at J, closing 
the circuit of the magnet F. Its arma- 
ture C (Fig. 2) moves the lower end of 
the lever S and this releases the pin q 
from the hole ¢ of the main wheel, which 
it occupied, allowing the spring of w” to 
restore cam D (which had been drawn 
along with the main wheel R) to its initial 
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no spark at the third contact of the 
brushes, on the contrary, the motor and 
wheel stop again, and cam D comes back 
to its normal position. Should there be 
a spark at this passage of the brushes 
(No. 3) the wheel will keep on revolving 
until we have the contact No. 4 under the 
brushes, and so on. At contact No. 5, 
supposing that we had sparks at Nos. 1, 
2,3 and 4, should there be a fifth spark, 
the action continues and now the cam D 
completes its course and is above the lever 
H. It now trips this lever and makes the 
contact for the lamp circuit, for instance, 
which is the object of the present action. 
The cam then comes regularly to its first 
position, and the wheel is stopped here, 
with the brushes lying upon contact No. 
1 as at first. We are then ready to com- 
mence as at first. In order that the lamp 
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place, independently of the wheel. Since 
cam D does not make a complete revolu- 
tion, it can not come above the contact 
lever H so as to act upon it. In order to 
have the pin g fall into a slot and there- 
fore to have the other parts. restored to 
their first positions (or non-action), a 
spark or electric wave must not occur at 
the moment of contact between b b’ and 
the second contact (No. 2). Should such 
a spark occur at this precise moment, 
wheel R and cam D continue to revolve, 
since the armature of electromagnet E 
having been attracted anew, lever L has 
been kept lifted and the pin can not fall 
into the slot e 
Thus the wheel keeps on revolving for a 
If there is 


which came opposite it. 


second one-fifth revolution. 


circuit should be closed by an accidental 
spark, or group ef sparks, there must oc- 
cur five sparks just at the points of revo- 
lution, Nos. 1, 2, 3, 4 and 5, which, unless 
the sparks were set in a continuous stream, 
is more than improbable. In fact, wheel 
R is fifty centimetres in circumference 
and makes a revolution in twenty seconds, 
the width of contact m being but one milli- 
metre. An accidental set of sparks could 
not therefore work the lamp circuit un- 
less among the number there were five 
sparks occurring at five equidistant inter- 
vals of time, each interval having a dura- 
tion of one-twenty-fifth of a second. We 
see that practically this could not occur 
for accidental sparks. Besides, according 
to the nature of neighboring disturbances ; 
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it is easy to vary the time of one revolu- 
tion and the number of the contacts. 
While it is true that a special apparatus 
sending out a continuous jet of sparks 
could cause the action, the present device 
seems to be all that is needed to take care 
of accidental sparks. 

This device is now to be combined with 
the apparatus which we first described, or 
the set of five discs which control five dif- 
ferent circuits, for instance. This is car- 
ried out by placing one of the new app: 
ratus for each of the five circuits. Sup- 
posing the lamp circuit, operated by disc 
No. 1; this dise closes the circuit of t! 
electromagnet E and we have seen that 
this action causes the closing of the switch 
H when a continuous set of sparks is sent 
during the revolution of the wheel Q. The 
clockwork causes the latter to make on 
revolution in the time denoted by inte 
val No. 1 on the operator’s tape. Dur 
ing this time he could have sent a sing! 
signal to operate the lamps by the oi 
method, but now he sends a continuow 
set of sparks in this interval. The clock- 
work apparatus thus keeps on revolving 
and, at the end of its course, throws 
ihe switch H for the lamp cireuit. Dur 
ing interval No. 2 the operator again seni 
a succession of sparks, and as the motor 
dise, including its own clockwork device 
is now in action, the motor circuit can | 
closed, and so on. In short, the working 
is the same, with the addition of a clock- 
work device in each disc cireuit. The 
total duration of the spark jet is abo 
twenty seconds for one interval. 
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Merchants’ Association Se- 
cures Reduced Railroad 
Fares. 

The Merchants’ Association of New 
York announces that its application for 
merchants’ rates to New York during t!\: 
Spring buying season has been granted | 
the Trunk Line Association. The rates 
will be in effect on February 29 to Mar 
4, inclusive, and March 14 to March | 
inclusive, with the customary fifteen dav 

return limit. The special rate for 
round trip will be one fare and one-thir. 
effective under the certificate plan. 

Geographically and roughly descril) 
the territory of the Trunk Line Associ:- 
tion is in New York, Pennsylvania, Now 
Jersey, Delaware, Maryland, District ©! 
Columbia and in Virginia, north and on 
the line of the Chesapeake & Ohio Rail- 
way. The concession does not apply from 
points less than 100 miles from New York 
city, 
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The Conservation of Fuel and 

Other Natural Resources 

of the Country. 

At the meeting of the American Insti- 
ute of Electrical Engineers, held in New 
York city on December 13, Dr. J. A. 
‘Lolmes, of the United States Geological 
survey, addressed the members on the sub- 
‘ect of the “Conservation of fuel and other 
esources of the country, and the investi- 

itions being made by the Government to 
establish data of value in estimating the 

-efulness and extent of our natural re- 

urces.” After briefly referring to the 
«conomie reasons for these investigations, 
ir. Holmes continued as follows: 

The industries of the country are grow- 
ig at a wonderfully rapid rate. You 
vrhaps hardly realize the fact that dur- 

ig the past year there were used in mak- 
ing power or heat four or. five million 
ions of coal; that during the ten years 
‘rom 1895 to 1905 there were consumed 
nearly three billion tons of coal in the 
i nited States, and that this consumption 

-and this is the most interesting point 
which I want to make in this connection 

-was equivalent to the coal used in the 
United States during the preceding 
venty-five years. It is interesting, as 
ioling the rapid rate in the development 
o! these industries, that during each one 
of these decades in the past eighty-five 
cars the amount of fuel consumed dur- 
ing any one of the decades was equal to 
le total sum used during all the preced- 
ing years. I have no doubt that during 
‘he decade from 1905 to 1915 there will 
ve consumed in the United States an 
amount of coal equal to that used during 
ihe previous ninety-five years. These in- 
dustries must continue to grow, and the 
hasis of this growth must be the continued 
supply of cheap raw material, but the fu- 
‘ure growth of the industries is impos- 
sible except as we perpetuate the supply 
‘f these materials. The nation has grown 
ip in luxury; and because of this abun- 
‘ance of its resources we have developed a 
abit of waste. 

This conservation means, first of all, the 
prevention of waste. In the care of our 
forests it means to stop the useless forest 
fires, which in the past have consumed 
as much timber as the lumbermen of the 
country have cut; stop the destruction of 
timber for the sake of getting the bark; 
stop the unnecessary destruction of young 
srowth and make use of every available 
part of every tree that is cut. It means the 
use of preservatives or treating processes 
which will multiply the life of the cross- 
tie or the life of the plank several fold. 
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In the water supply and forest together 
it means covering our many barren hills 
with forests and the construction of reser- 
voirs which will conserve the water supply 
by giving us a more uniform flow in our 
streams, thus preventing the waste which 
takes place when we have a flood one day 
and a dry stream the next; and this uni- 
form flow of water then becomes available 
for power, for irrigation and for naviga- 
tion. 

It means the prevention of waste in 
our mineral resources: waste in mining, 
waste in handling, treatment and use of 
these resources. 

In the second place, it means that we 
should use these resources with the high- 
est efficiency attainable, so that each pound 
of material can be made to yield the maxi- 
mum service. Using our fuel resources 
as an illustration, we have been allowing 
our natural gas to burn continuously in 
the open air; we have been wasteful in 
the development of our petroleum sup- 
plies; we have been wasting nearly fifty 
per cent in the mining of our coal, and of 
the coal which reaches our furnaces, as a 
rule, not more than five per cent of the 
heat is converted into the actual work of 
manufacturing. Of the 100,000,000 tons 
of coal used in the railway locomotives 
each year not more than five per cent of 
the heat developed is converted into the 
actual work of pulling trains. But these 
railways must each year haul 3,000,000 
cars of coal to keep these locomotives mov- 
ing. 

WHY RESOURCES SHOULD BE CONSERVED. 

1. Because the supply of these resources 
is limited, and considered in connection 
with the life of the nation their early ex- 
haustion is certain unless we learn to use 
them more efficiently and stop this waste. 

Using as an illustration one of two most 
important solid resources, the best part 
of the iron ore supplies of the country at 
the present increasing rate of consump- 
tion will be used within the next fifty 
years; and while our coal supplies may be 
expected to last for a longer time, the 
fact remains that our high-grade coking 
coals are disappearing so rapidly that the 
lands containing them in many cases are 
now valued at from $500 to $2,000 
per acre. Our supplies of smith- 
ing coal are quite limited, and even of 
the ordinary steaming coals we are now 
using the best and cheapest supplies; and 
the immediately succeeding generations 
will have to pay a considerably higher 
price for their fuel, because the mines will 
be deeper and more dangerous. 

2. This exhaustion of our mineral re- 
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sources is a permanent exhaustion. One 
year’s wheat crop when consumed is re- 
placed by that of the succeeding year. 
Even the forest resources, requiring a cen- 
tury or more for a growth, when exhausted 
may be replaced in time by a succeeding 
growth of forests; but when the deposits 
of coal, oil, natural gas or iron ore have 
been exhausted, this exhaustion is per- 
manent. 

3. The existing mineral resources of the 
country have required for their accumula- 
tion thousands of millions of years. Not 
only will an exhaustion of these resources 
be certain and permanent, but we know 
of no new supplies of these resources that 
are now being formed and which could in 
future take the place of the exhausted sup- 
plies in meeting the needs of future gen- 
erations. 

4. The United States need not expect 
to draw future supplies of fuel from other 
countries, as no other country can spare 
from its own reserves sufficient quanti- 
ties to meet any appreciable part of our 
own growing needs. 

5. The future ascendency of American 
industries must depend largely on our 
manufacturers being able to secure cheap 
fuel. The value and cost of labor will 
never be reduced in the United States 
to what they are in foreign countries; but 
this fact renders it all the more essential 
in the struggle for industrial and com- 
mercial supremacy that the manufacturers 
of this country be able to obtain fuel 
supplies cheaper than they are to be had 
in other countries. The fuel bills of this 
country during the past year approxi- 
mated $2,000,000,000. This enormous 
cost will increase rapidly unless we learn 
how to use our fuels more efficiently. 
HOW CAN THIS CONSERVATION BE BROUGHT 

ABOUT ? 

1. Methods must be devised by the use 
of which the waste in mining operations 
can be greatly reduced, without destroy- 
ing the profits of the mining industry. 

2. Similarly there must be devised more 
efficient methods for handling and treat- 
ing these materials in preparing them for 
use. 

3. New methods must be devised or old 
methods so improved as to render possible 
higher efficiency in the burning of fuel 
or transforming it into actual work. 

4. Every effort must be made to dis- 
cover satisfactory substitutes for existing 
mineral products, the supply of which is 
likely to be exhausted at an early date 
in the life of the nation. 

All available information relating to 
these subjects should be placed before the 
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people of the country as rapidly as the 
facts can be ascertained, and in such form 
as to be readily understood. Both the pro- 
ducers and the consumers of these re- 
sources can be expected to cooperate in 
remedying the existing evils as fast as the 
commercial conditions will permit, but 
should legislative measures prove neces- 
sary, reliable data obtained by the Govern- 
ment in the investigation of these products 
will then serve as an intelligent basis for 
such legislation. 
GOVERNMENT INVESTIGATIONS. 

The United States Forest Service, which 
has developed so rapidly and so efficiently 
during the past dozen years, is impress- 
ing the American public with the impor- 
tance of forest conservation; it is doing 
much to diminish the destructive forest 
fires; it is protecting, developing and ex- 
tending the national forest reserves which 
now embrace more than 150 million acres 
in the western states and territories. It 
is cooperating with the holders of many 
private forests in the inauguration in their 
management of modern forest methods; 
it is stimulating the planting of new for- 
ests; it is encouraging the states to join 
in this movement for forest improvement 
and forest perpetuation, and it is doing 
much to show how the life of the timber 
may be extended by various treatment 
processes. 

In the investigation of mineral re- 
sources the technologic branch of the Gov- 
ernment Geological Survey, under an 
advisory board, on which the American In- 
stitute of Electrical Engineers and other 
allied organizations of the country are rep- 
resented, has accomplished much dur- 
ing the past three years in the way of in- 
vestigating the nature and extent of the 
waste of coal in mining operations, and 
also in demonstrating how the different 
grades of coal after they have been mined, 
can be used more efficiently. It has shown 
that the lignite coals, occurring in thirty 
or forty million acres of land still be- 
ionging to the Government, can be used 
in the modern gas producer, developing 
power equal to that obtained by good east- 
ern steaming coals when used under the 
ordinary boilers. It has demonstrated that 
the low-grade bituminous coals, aggregat- 
ing many millions of tons annually, which 
are now being thrown away or left under 
ground and permanently lost, may be 
utilized on a satisfactory commercial basis 
through the use of the gas producer and 
gas engine. It has collected with great 
care from the coal beds in every part of 
country an elaborate series of samples, of 
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which chemical analyses and calorimeter 
tests have been made, and which are now 
available for general use. It has demon- 
strated that a considerable part of the 
slack coal of the country, especially the 
coals—which are the 
least valuable—-can be briquetted on a com- 


non-coking slack 


mercial scale and thus given a value as 
great or greater than that of the lump 
coal. It has shown how many of the so- 
called non-coking coals of the country can 
he made into commercial coke, and it has 
demonstrated that not only many of these 
bituminous coals, but also that lignites 
can be utilized for the manufacture of 
valuable by-products. In an educational 
way it has endeavored to bring those in 
charge of the various industries of the 
country to realize that all fuels should be 
purchased on definite specifications, and 
should be paid for approximately in pro- 
portion to the heat each will yield. 

In connection with the investigation of 
materials, under the same 
advisory board, the Government is also do- 


structural 


ing much to show the possibilities of 
increasing efficiencies in the use of rein- 
forced concrete and other building ma- 
We are testing materials of con- 
struction as well as fuels that are being 
used by different branches of the Govern- 
ment service, and thereby increasing effi- 
ciencies in the use of these materials. 

This work already done by the Govern- 
ment along these lines and the results ac- 
complished are but a beginning or a sug- 
gestion as to what should be done and 
what could be accomplished in the immedi- 
ate future with better equipment, and a 
larger number of trained experts. 

The President in-his message to Con- 
gress has recommended the immediate ex- 
tension of this work. When it is remem- 
bered that the mineral production of the 
United States during the past year had 
an aggregate value of more than $2,000,- 
000,000 and that the waste of materials 
in this production was equivalent to a 
deplorably large percentage of this enor- 
mous sum; that of a fuel bill of nearly 
$2,000,000,000 but five per cent was con- 
verted into actual work, no one can ques- 
{ion the importance of having this entire 
subject investigated in the most thorough 
manner possible. 


terials. 


TIIIS IS A NATIONAL QUESTION. 

In every civilized country fuels, like 
water and forests, are coming to be re- 
garded as public utilities, and the con- 
servation of these and other natural re- 
sources is properly coming to be regarded 
as a national problem, for the reason that 
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in every country these materials serve a: 
a basis of national welfare. 

The individual citizen looks to the pres- 
ent. He sees but little beyond his inter- 
est in the work and the profits of to-day. 
The nation, while helping the citizens 0! 
to-day, must safeguard the welfare of th: 
citizens of to-morrow by a judicious con 
servation of these resources, which in real- 
ity and in a higher sense belong noi 
to the individual but to the nation. 

The doctrine that self-preservation i: 
the first law of nature is no less applicable 
to the nation than it is to the individual. 
The brave and patriotic individual ha: 
ever been willing in time of war to giv: 
up his life, if needs be, in order that th: 
nation might live. Now in time of pro- 
found peace we are asking no one to dic 
But let us realize that this nation is en- 
titled not only to life, but to a great fu- 
ture as well as a great past, and let us ac 
accordingly. 

We are now dealing with problems that 
have to do with the life of the nation in 
time of peace, both present and future 
These are problems which deserve and nee! 
for their proper solution the highest typ: 
of patriotism, American business sense. 
statesmanship and scientific attainment. | 
commend them to the earnest considera 
tion of the members of this great society. 


—_-@-—__ — 


Underwriters’ National Elec- 
tric Association. 

The annual meeting of the electrica! 
committee of the Underwriters’ Nationa! 
Electric Association will be held in Marc. 
1908, in New York ‘city. The day ani 
place of the meeting will be announced 
later. 

As usual, the provisions of the Nationa! 
Electrical Code as they now exist will be 
the principal matter for consideration, 
and it is requested that any desired chang: 
in or addition to the code be forwarded 
to C. M. Goddard, secretary of the Elec- 
trical Committee, 55 Kilby street, Boston. 
Mass., on or before February 1, 1908, in 
order that it may be printed in the bulle- 
tin, and the committee and other inter- 
ested parties may thus have opportunity to 
consider same in advance of the meeting. 
Final action on suggestions not received 
in season for consideration by the commit- 
tee before the meeting can only be taken 
by unanimous consent. 

As heretofore, the meeting will be open 
to all interested, and such persons will noi 
only be welcome, but are urged to be pres- 
ent and give the committee the advantage 
of their experience and advice. 
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NOTES ON THE ELECTRICAL OPERA- 
TION OF TEXTILE FACTORIES.' 


BY H. W. WILSON. 


Three years ago the actual horse-power 
of motors installed for driving textile fac- 
tories in Great Britain was limited to a 
‘ew hundreds, practically all in one mill, 
and only a very small fraction of the then 
total was actually in cotton mills. 

So far as it has been possible to esti- 
mate from answers to inquiries sent by 
he various firms interested, the total 
,orse-power which will be installed and 
running by about the end of March, 1908, 
vill be about 28,000, aud this is almost 
‘ntirely in cotton spinning mills. ‘These 
figures show, of course, that a very dis- 
iinet progress has been made, and that 
ihe conservatism of the textile manufac- 
‘urers with regard to the driving equip- 
nent of their factories is being slowly 
roken down. 

When, however, it is considered that in 
he United States and Canada there is 
something like 250,000 horse-power of mo- 
iors installed in textile factories, and that 
he orders for such machines received by 
me firm during the past half-year, for 
supplying various mills in the United 
States, amounted to about 25,000 horse- 
power, or practically as much as has been 
done in Great Britain in three years, and 
when besides it is remembered how very 
much the total power requirements of the 
British mills exceed those of the United 
States, it will be recognized what immense 
room there is for further development 
here. 

There has been almost endless discus- 
sion in various newspapers concerning the 
advantages or disadvantages of the elec- 
trical driving of textile machinery, and 
some very exaggerated statements have 
been made on both sides. This is a cir- 
cumstance greatly to be deprecated, as it 
tends to prevent fair consideration of a 
question that is worthy of the most care- 
ful investigation. There is also an un- 
fortunate tendency on the part of the 
various electrical manufacturing firms 
who are carrying out work of this class 
to try and impress upon the minds of their 
customers that by some special system of 
their own they are inevitably bound to get 
better results than any of their competi- 
tors. Statements of this kind are hardly 
justifiable, as it is, of course, apparent 
that there can not possibly be anything 
particularly novel in the design of the ma- 
chines which are installed. 





1A paper read before the Manchester section of the 
Tnstitution of Electrical Engineers of Great Britain, 
November 18. Condensed. i 
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Every one agrees that for work of the 
class under consideration a three-phase 
equipment has decided advantages over a 
direct-current, and in the absence of a 
satisfactory single-phase motor for any- 
thing except very low periodicities, there 
is no doubt that the present general course 
of action will continue. 

It is quite obvious that an induction 
motor, either squirrel-cage or slip-ring, 
made by one manufacturer does not differ 
very materially in its performance from 
a machine of the same class made by an- 
other, and that provided the same 
guarantees as to the behavior of the ma- 
chines are given by any two firms the re- 
sults which will be obtained when in opera- 
tion will be the same. It may appear un- 
necessary to emphasize this point so much, 
but it must be remembered that persons 
who are not electrical experts, and hav- 
ing very little knowledge of the actual de- 
sign of electrical machinery are apt to be 
misled by manufacturers who state their’s 
is the one and only system which will give 
perfect results in operation. There is no 
special system in the driving of a textile 
factory which will inevitably give the best 
results, but there is scope for the exercise 
of an immense amount of judgment and 
knowledge of the conditions to be met in 
the arrangement for the driving of the 
various textile machines. 

The advantages which the advocates of 
electrical driving urge for the operation of 
large textile factories are as follows: 

1. The mill and the engine house can 
be placed each in its most convenient 
situation without any regard to the rela- 
tive positions. 

2. The internal arrangements of the 
mill as regards shafting, gearing, belt and 
vope drives, ete., are greatly simplified 
and their costs reduced. The flexibility 
ax regards extensions is, of course, ob- 
vious. 

3. The grouping of the machines is 
much less arbitrary than in a mechanic- 
ally driven mill, as the motors and the 
comparatively light shafting required by 
them can be placed where most conve- 
nient. , 

4, The reduction of the chance of a 
breakdown, which would stop the whole 
mill, to a minimum. 

5. The ease of running one section for 
overtime or on special work. 

6. The reduction of the maintenance 
and depreciation charges. 

7%. The greater steadiness of drive 
which can be obtained under suitable con- 
ditions, with a subsequent permissible 
higher speed and increased output. 
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8. The reduction in the total capital 
cost of the mill per spindle or per loom 
with a factory of above a given size. 

9. The possibility of keeping a constant 
check upon the results obtained in each 
department of the factory. 

In addition to these advantages it may 
now be claimed that a better price can be 
obtained for the product of an electrically 
operated factory than for that of a me- 
chanically driven one, and as regards this 
point I have definite information that this 
statement is correct, though I am not at 
liberty to give the exact figures or to men- 
tion any names. 

It is also a fact that Clause 7 in the 
above list has now been proved conclu- 
sively, but in this instance also the manu- 
facturers display considerable disinclina- 
tion to allow the publication of definite 
figures, though some of them are prepared 
to admit that they would continue elec- 
trical driving even at a greatly increased 
cost on account of the much better results 
which are being obtained. It might be 
mentioned, however, that in the case of 
one large installation which has recently 
started work that the management in mak- 
ing their calculations admitted that from 
the evidence before them they were cer- 
tain to obtain an increase in output when 
the mill was being driven electrically, and 
they took this fact into their calculations. 

The objections referred to previously 
are as follows, and so far as I am aware 
no further serious points have been raised 
by the opposition side. 

The first objection is that the reliability 
of electrical driving has not been suffi- 
ciently proved. 

Secondly, that the capital expenditure 
involved in the adoption of the electrical 
system is so great in comparison with 
mechanical driving as to put it out of 
court. : 

Thirdly, that it is only advantageous in 
special cases, or where the average load- 
factor is poor. 

Fourthly, that the efficiency of a me- 
chanical drive is considerably higher than 
that of an electrical one. 

The first objection may now be regarded 
as finally demolished, as of recent times 
I have never found that even the most 
bigoted objectors tried to contend that 
electrical machinery was not reliable in 
operation, and when it is considered that 
at the present time three-phase motors are 
working with perfect satisfaction under 
the very severe conditions of mining and 
rolling mill work, it is fairly obvious that 
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the comparatively light duty of a textile 
factory presents no difficulty whatever. 
The second objection, which is almost 
answered by the eighth clause of advan- 
tages, may now be fairly definitely with- 
The capital expen- 
diture is, of course, high when a small 


drawn from the list. 


factory is being considered, but with a 
mill of, 100,000 
spindles, after making allowance for all 


large spinning say, 
the structural alterations which can be ef- 
fected, there is absolutely no increased 
capital expenditure, and if the factory in- 
creases in size beyond this limit the elec- 
work 


out more 


cheaply than the mechanical. The impor- 


trical equipment will 


tant items, of course, are the total aboli- 
tion of the rope race, which under or- 
dinary conditions is an expensive struc- 
ture, and the reduced cost of gearing.’ 
There is one example of a factory in this 
neighborheod which is electrically driven, 
but where the rope race was built in order 
to allow of mechanical driving if the elec- 
trical proved unsatisfactory ; this course is 
not likely to be followed in the future. 
The fourth objection is still brought for- 
ward with commendable regularity, and it 
is in the nature of the case a very difficult 
thing to disprove. The actual efficiency 
of an electrical system of driving can be 
ascertained easily, but the efficiency of a 
mechanical system under running condi- 
tions it is impossible to obtain accurately. 
It may, however, be of interest to note that 
where a mill has been converted from a 
mechanical drive to an electrical one, the 
indicated horse-power of the prime mov- 
ers has been reduced with the same ma- 
chinery running, and this certainly tends 
to show that the efficiency of mechanical 
drives is not usually as great as stated by 
its advocates. The probability is, how- 
ever, that as between a well laid out elec- 
trical drive and a perfectly medern me- 
chanical drive there is very little differ- 
ence indeed in’ the actual efficiency of 
transmission—that is to say, as regards 
the total power delivered to the machines 
by the driving mechanism. This does not, 
however, dispose of the fact that the mo- 
tors deliver the power in a rather better 





manner—that is, at a more constant speed. 
The subjects which seem to the author 
to be most worthy of discussion are these: 
First, the advantages and disadvantages 
of grouped and individual driving for the 
various classes of textile machines ; 
Secondly, the advantages and disadvan- 
tages of squirrel-cage and slip-ring mo- 
ters respectively ; and 
Thirdly, the consideration of the best 
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type of prime mover, where the factory 
has its own power plant. 

Arising out ef this latter point is the 
consideration of the advantages of the cen- 
tralization of the power plant for a num- 
ber of factories, which was a subject briefly 
referred to in the previous paper. 

Three years ago it was stated that for 
the preparation machinery, including bale 
breakers, machines, scutchers, 
cards, combers, roving and intermediate 


blowing 


frames, group driving was the correct 
course to pursue, and when considerations 
of the capital cost are taken into account, 
there is still no doubt that this is the best 
practice. 

It was also then stated that for mule 
driving the grouping of the machines was 
essential, and this statement held good 
until very recently. My own experience 
certainly peints strongly to the advantages 
of a group drive for this class of machine, 
hut recently satisfactory results have been 
obtained from a motor driving a single 
mule with a suitable arrangement of fly- 
wheel effect in the system. It would seem 
doubtful even yet whether as good results 
can be obtained from this as from a group 
drive, although the users appear to be per- 
fectly satisfied, but it is certainly worthy 
of interest to note that successful results 
have been obained at all, considering the 
exceedingly variable load that a single 
mule spinning frame gives. 

The keenest argument over group or in- 
dividual driving has arisen in connection 


with ring-spinning and ring-doubling 
frames. ‘These machines individually give 


a practically constant load, and it is a 
very simple matter to couple directly a 
motor of, say, from five to ten horse-power, 
according to the size of the frame, to the 
machine and thus do away with all pos- 
it is, 


however, to be remembered that in a num- 


sible slip or transmission losses, 


her of factories the ring frames are not al- 
Ways spinning the same class of counts, 
and, in consequence, a speed variation of 
To effect 
this variation, in a large number of cases 


the spindles becomes necessary. 


slip-ring machines with wound rotors have 
been installed, and the variation is ob- 
tained by inserting resistance in the rotor 
circuit. 

There are three objections to this ar- 
rangement, which is, of course, in other 
respects a most convenient one, the first 
being the initial capital outlay upon the 
installation; the second, the low efficiency 
of the motors when running with the re- 
sistance in circuit; and, thirdly, the ob- 
jection which has several times been ex- 
pressed to the heating of the resistances, 
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which has sometimes been the cause ef 
considerable Textile manu- 
facturers are generally apprehensive of 
the heating of resistances to a temperature 
which, from an electrical standpoint, is 
perfectly safe, but which they regard as 
dangerous; and as the ordinary factory 
is always at a fairly high temperature, it 
is difficult to get efficient cooling without 
huilding rheostats of abnormal size. It 


annoyance. 


would therefore appear as if in future in- 
stallations of this character special cool- 
ing arrangements would have to be con- 
sidered, 

In cases where individual driving is 
adopted, but where speed variation on the 
spindles is not necessary, squirrel-cage mo- 
tors with some form of a friction clutch 
as a coupling have frequently been used, 
The 
capital outlay on these machines, includ- 
ing the clutches and auto-transformer 
starters, is distinctly less than upon the 
wound-rotor machines with regulating 
resistances, even although in this case the 


and have given satisfactory results. 


clutch coupling is not necessary. 

The alternative arrangements for the 
driving of frames where variable speed is 
essential is to group the machines and 
drive with a single motor, changing the 
pulleys for speed variation, as is custem- 
arily done with the mechanical arrange- 
ment. 

Arising from this question of the 
method of driving is the possibility of di- 
rect coupling the motors to the line shafts 
in nearly all cases for group driving, and 
this course of action has now been found 
to be possible to a greater extent than the 
manufacturers were at one time prepared 
to admit. 

Having become accustomed to certain 
shaft and pulley speeds as being on the 
whole the most convenient for a mechani- 
difficulty 


was found in inducing them to depart 


cal transmission, considerable 
from what they regarded as a standard ar- 
rangement; but it is now, in nearly all 
cases, found possible to speed the line 
shafts up to an extent that will permit 
of direct coupling to standard speed in- 
duction motors without any objectionable 
results arising. This arrangement ma- 
terially reduces the transmission losses be- 
tween the prime movers and the textile 
machines, and also eliminates some possi- 
bilities of slip. 

In several installations in this district, 
however, the mechanical arrangements, 
and, in fact, the placing of the motors 
generally, do not appear te have been 
given sufficient consideration ; and the as- 
sumption seems to have been that, pro- 
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vided one is using motors, the method of 
fixing and the arrangements of the drives 
from them were of small importance. 
This has naturally led to a certain amount 
of dissatisfaction. These cases, however, 
when contrasted with the installations 
which have given exceedingly good results 
in other factories, merely emphasize the 
necessity for the careful consideration of 
the actual requirements of the machinery 
to be driven before the work is carried 
out. 

In other cases those responsible for the 
layout of the installation appear to have 
overlooked the fact that it is almost as 
inadvisable to have the motors too large 
as too small, and this is a fault which 
exists in some recent instances. 

Electrical manufacturers generally do 
not appear to realize that the actual pow- 
ers required need very careful investiga- 
tion before the machines are actually in- 
stalled, and it is by no means a safe rule 
to assume that the horse-power is so much 
per one hundred spindles of the mill, as 
this may lead to considerable error. If 
a large mill engine is being put down to 
drive the whole of the plant, it may be 
perfectly safe to use such general assump- 
tions; but when what is practically equiva- 
lent to a subdivision of the prime mover 
is made, the most careful consideration of 
the power taken by each section of the in- 
stallation is essential. 

In considering this it is necessary to 
know the class of material which is to be 
produced, as figures from one mill only 
would be very misleading applied to an- 
other mill with the same class of machines 
but manufacturing a different grade of 
material, 

Regarding the question of the prime 
mover, if the mill has its own installa- 
tion, one approaches a subject which is 
open to practically endless discussion. In- 
stallations either in operation oer ap- 
proaching completion comprise standard 
mill engines driving generators through 
ropes, mill engines direct coupled to gen- 
erators, quick-revolution generating sets, 
and turbo-generator sets. It is only need- 
ful for a gas-driven set to be installed to 
have complete examples of almost every 
type of prime mover which is possible in 
this country. 

From the point of view of perfect an- 
gular velocity the turbine offers obvious 
advantages, and, in addition to this, for 
large sizes the capital cost per kilowatt 
is fairly reasonable. 

My own preference for a mill of, say, 
less than 1,000 horse-power would cer- 
tainly be in favor of a quick-revolution 
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reciprocating set, but the slow-speed en- 
gine makers are now prepared to guarantee 
such favorable results in steam consump- 
tion that in spite of the extra capital cost 
their claims demand careful consideration. 
There is, of course, the added advantage 
that the average mill engineer is more 
familiar with the slow-speed engine than 
any other type, and under ordinary con- 
ditions repairs and maintenance will he a 
small item. 

It must be remembered that the or- 
dinary mill engine runs about fifty-five or 
fifty-six hours a week under practically 
full load, and that it is usually of 700 to 
1,500 horse-power in size. It is manifest 
aiso that with the distinct advances which 
are being made in gas-engine design that 
gas-driven generating sets will in the fu- 
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as one that might be usefully discussed is 
that of power supply frem a central gen- 
erating station. Of the total horse-power 
in motors now installed in textile factories 
in Great Britain some twenty-five per cent 
to thirty per cent are driven from central 
generating plants, and this proportion 
shows every sign of increasing rapidly. 
Upon the occasion of reading a previous 
paper I did not feel that the central supply 
authorities would be able to induce pro- 
prietors of spinning mills to take a supply 
at a price much above 0.7 cent a kilowatt- 
hour in the case of large mills in the 
Lancashire district, where coal is cheap. 
This, however, is merely another case 
showing the unwisdom of prophecy, as it 
is common knowledge that some large fac- 
tories are now paying considerably above 


SCHEDULE I. 
COMPARISON OF CAPITAL OUTLAY FOR A SPINNING MILL OF 100,000 MULE SPINDLEs. 


Driven: (a) By Ordinary Mechanical Means. 
(b) By Three-phase Electrical Transmission. 


(a@) MECHANICAL, 


Engines, piping, ete., erected............ $30,000 
DI diete are cuca Keaees aoe es Rae a eee 10,000 
Chimney and boiler settings............. 5,000 


MORORUONEE anc ac neciees Henite waar ene eae en 7,500 


I i vwdascwnadennede ane eae 3,000 
Wonk Cinaa ad aw kuwtaawaenes 3,000 
eda cee kh Ue Ree KR ee 2,500 
ORO NOUN so cisiecn a eiWin + Baawe eam omen a 2,500 
Economizer and house.................-. 3,750 
Lighting generator and setting.......... 6,000 
$73,250 

ee ee aa are ae ea 15,000 
WMS So ccecdsbesact ea neyetegene $88,250 


(b) ELECTRICAL. 


850-kilowatt turbo-generator and aux- 


SCHEDULE II. 


COMPARISON OF RUNNING COSTS FOR A SPINNING MILL OF 100,000 MULE SPINDLES. 


Driven: (a) By Ordinary Mechanical Means. 
(b) By Three-phase Electrical Transmission. 


(a) MECHANICAL, 


Conk: 2GOP Baik cccs cnc ccaseeness 
Wages—Engineer, $13.75; Q a 
$7.50 ; 2 stokers, $7 aa 1,762.50 
ON iG daca cecsanentee we weaned 625.00 
Insurance—F, $500: B, $110; gear, 
$300: buildings, $100............. 
Taxes, $1.75 on 5 per cent of $73,250.. 
Interest and depreciation, 12 per cent 
OR GOR BIOL. cee von ce scccesccvcees 


$6,797 .00 





1,010.00 
1,282.00 


10,590.00 


WOR occ cs cdccadwncssmewne ses $22,066.50 


iliary complement..........cccccccseccees $33,000 
NOMI an fad dard Gace cae caun<desneae awe 10,000 
Chimney and boiler settings............. 5,000 
NGNNOIEY oa cade cen wad daacasa new udcas 7,500 
DRO cao daxccocdanuwaaeee ans 2,000 
CO Re ee eee 1,500 
Motors, cables and switchboard.......... 14,910 
INS 29d oulict aac cac a + Wee ws: cele te 2,500 
Economizer and house. .......ccccececes 3,750 
$80,160 
Gearing, $2,750; pulleys, $1,250......... 4,000 
WOEOR i os cas eavcenscedveasewadas $84,160 
(b) ELECTRICAL. 

Comb t SOG Wins saa ned cee eaees $6,343.75 
Wagon (Me Saeimtaet) ...<ccccccccscs. 1,385.50 
ey aid oe a eae mae eee ea 625.00 

Insurance—E, $500: B, $110; gear, 
ees WE, las oc cavesenauas 740.00 


Taxes, $1.75 on 5 per cent of $80,160. . 1,403.75 
Interest and depreciation, 12 per cent 


GG BONG Che cedcanrredacinues 10,108.75 


a | AO Pe crime eee ee $20,606.75 


Cost per kilowatt-hour for 850 kilowatts, 56 hours per week and 50 weeks per year. Mechanical, 0.927 cent,! 


Electrical, 0.866 cent.! 


Note—Coal cost based on 2 pounds per indicated horse-power, $1.81 per ton, 56 hours per week, 50 weeks per 


yer 


ture demand consideration. Particularly 
is this the case as the makers are now 
prepared to guarantee very constant an- 
gular velocity, which in the past has been 
one of the principal drawbacks of gas en- 
gines for the class of work under discus- 
sion, where constant speed is of the ut- 
most importance. 

It might be mentioned, in passing, that 
in the case of one mill supplied from a 
central station the mill authorities stated 
they were able to tell, by the behavior of 
the machinery, when they were being run 
off the steam turbines and when off the 
reciprocating engines, and very much pre- 
ferred the former. 

The other point which I would suggest 


rs , , P . 
|! Eprror’s Nores.—The author's figures, in English money are: mechanical, 0.445 d.; electrical, 0.415d. | 


this price, and 
to do; and, as regards mill-power cests, 
refer to Schedule II. 

The advantages of taking a supply of 
energy hold good in an intensified degree 
to-day. In the first place, if the mill- 
owners make a contract for power at a 


are perfectly satisfied so 


fixed price they become largely independ- 
ent of the fluctuations in the price of 
fuel and also of strikes; they are freed 
almost entirely from all anxiety as re- 
gards stoppage from breakdown, and, in 
addition, the capital expenditure saved on 
the generating plant can be very much 
more usefully employed in productive ma- 
chinery. This is a matter of very great 
importance in times like the present, when 
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mill profits have been very satisfactory 
and every spindle that could be run has 
been in useful employment. 

Mill-owners are coming more and more 
largely to recognize that a supply from a 
central authority is a good thing from 
their point of view. In the case of a new 
mill, they save a large amount of capital 
expenditure; in the case of an old mill, 
whose power plant requires overhauling, 
they get all the advantages of an electric 
drive without anv further large capital ex- 
penditure. 

There is therefore little doubt that de- 
velopments along this line are bound to 
be fairly considerable, and it would seem 
to be likely that eventually the generating 
stations of nearly all the cotton manufac- 
turing towns of Lancashire will have a 
considerable demand from the textile fac- 
tories within their areas. 

In negotiating for a supply of power 
with the mill authorities it is necessary to 
remind them that when due allowance is 
made for interest, depreciation, mainte- 
nance, rates, insurance, ete.. the actual 
power cost in Lancashire, where coal is 
fairly cheap, is from three to three and a 
half times the fuel bill. The example 
given in Schedule IL showing how this 
works out may be of interest. 

A number of the mill-owners would, of 
course, contend that seven per cent de- 
preciation is too high an amount to allow, 
but when times are good they usually al- 
low mere than this themselves, though 
when trade is not satisfactory depreciation 
amounts are much lower. 

I regret that there is a considerable ab- 
sence of definite figures, which it would 
he desirable to give in a paper of this 
character, but it will be understood that 
while individual manufacturers are pre- 
pared to give figures in confidence, they 
object to having them generally disclosed, 
and although this objection will in some 
cases cease to exist before long, it is at 
the present moment impossible to give de- 
tailed statements publicly. 

It is absolutely necessary that a sub- 
ject such as this should be approached as 
far as possible in the spirit of research, 
and it should also be recognized that a 
very great responsibility rests upon those 
engineers who, through rashness in ap- 
proaching a subject on which they have 
not much information, or through care- 
lessness in the laying out of an installa- 
tion, get electrical driving a bad name. 
One unsatisfactory installation does more 
damage than twenty good ones can rectify, 
and there are bound to be more or less 
hostile critics who will be only too pleased 
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to expatiate upon any unsatisfactory re- 
sults that can be pointed to. 

There is still a great deal to be learned 
as regards the subject, but if due care 
is taken over the carrying out of future 
schemes there is little doubt that it will 
not be many years before every new mill 
built in Lancashire will be electrically 
equipped, and it is also equally certain 
that these mills will be able to make a 
profit when a good many others can not 
(lo so. 


a> 
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Exhibition Committee of the 
National Electric Light 
Association. 

At the Washington convention of the 
National Electric Light Association, last 
June, the Class “D’ members (man- 
ufacturers) of the association made a 
most attractive exhibition of electrical ap- 
paratus and appliances. During the con- 
vention these exhibitors got together and 
offered to relieve the association of the 
troubles and responsibilities connected 
with the organization and inaintenance 
of such exhibits at the annual conventions. 
The executive committee of the associa- 
tion approved a plan whereby the Class 
“D” members were to recommend an- 
nually an exhibition committee of Class 
“D” or “E” members. This committee, 
upon recognition by the president, would 
elect its own chairman and organize to 
conduct the work pertaining to manu- 

facturers’ exhibits at the convention. 

A nominating committee was formally 
appointed, consisting of George F. Por- 
ter (chairman), Atlantic Insulated Wire 
Company; T. G. Whaling, Westinghouse 
Lamp Company; Alex Henderson, Ameri- 
can Circular Loom Company. 

The ticket presented by this committee 
to the Class “D” members has been ap- 
proved by a mail ballot of these members 
and accepted by Dudley Farrand, presi- 
dent of the association. This committee, 
known as the exhibition committee, is as 
follows: F. H. Gale, General Electric 
Company; J. C. McQuiston, Westinghouse 
Companies; W. S. Heger, Allis-Chalmers 
Company; Rodman _ Gilder, Crocker- 
Wheeler Company; H. M. Post, Wesi- 
ern Electric Company; C. P. Frey, 
Weston Electrical Instrument Company ; 
Benjamin Wall, Metropolitan Engineering 
Company; James I. Ayer, Simplex Elec- 
trical Company; S. E. Doane, National 
Electric Lamp Association. 

On December 6 the committee met in 
the association rooms in New York and 
elected F. H. Gale chairman. 

A committee on by-laws and rules for 
governing the committee was appointed 
and preliminary plans regarding the con- 
vention next June were discussed. The 
actions of this committee are sub- 
ject to the approval of the executive com- 
mittee of the association. It will co- 
operate fully with the president and other 
officers in making arrangements for the 
convention. 
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Federal Civil Services 
Examinations. 

The United States Civil Service Com- 
mission, announces an examination on Jan- 
uary 15, 1908, to secure eligibles from 
which to make certification to fill vacan- 
cies in the position of electrical assistant 
in the Signal Service at Large at $900 
per annum each, with prospects of promo- 
tion to $1,400 per annum, and vacancies 
requiring similar qualifications, as they 
may occur in any branch of the service. 
The age limit is twenty years or over on 
the date of examination. This examina- 
tion is open to all citizens of the United 
States who comply with the requirements. 
Applicants should at once apply to the 
United States Civil Service Commission, 
Washington, D. C., for application Form 
1,312. 

Another examination will be held on 
the same day to secure eligibles from 
which to make certification to fill a vacancy 
in the position of lampist and electrician, 
$1,000 per annum, in the Custom-House 
Building, St. Louis, Mo., and vacancies 
requiring similar qualifications as they 
may occur in the Custodian Service 
throughout the United States. The age 
limit is eighteen to fifty-five years on 
the date of examination. All honorably 
discharged United States soldiers and sail- 
ors of the War of the Rebellion will be ad- 
mitted to this examination without te- 
gard to the maximum age limit. This 
examination is open to all citizens of the 
United States who comply with the re- 
quirements, but, at the request of the 
Treasury Department, preference in cer- 
tification may be given to legal residents 
of the county, including the city, in which 
the vacancy exists. Applicants should at 
once apply to the United States Civil 
Service Commission, Washington, D. C., 
for application Form 1,052. 

The commission also announces an ex- 
amination on January 8, to secure eligibles 
from which to make certification to fill a 
vacancy in the position of first-class steam 
engineer, at $1,200 per annum, in the 
Custodian Service, at Omaha, Neb., and 
vacancies requiring similar qualifications 
as they may occur elsewhere in that serv- 
ice, at salaries ranging from $1,200 to 
$1,600 per annum. The age limit is 
eighteen to fifty-five years on the date of 
examination. All honorably discharged 
United States sailors and soldiers of the 
War of the Rebellion will be admitted to 
this examination without regard to the 
maximum age limit. Applicants should 


apply at once for application Form No. 
1,052. 
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THE RATIO OF HEATING SURFACE TO 
GRATE SURFACE AS A FACTOR IN 
POWER-PLANT DESIGN.’ 


BY WALTER S. FINLAY. 


Power-plant design, in its modern de- 
clopment, is controlled solely by the spe- 
cific application of general laws modified 
ind molded to suit special requirements. 
fo attempt the construction of a com- 
prehensive ruling from the results of a 
articular line of investigation in some 
articular plant, and then to advise the 
«neral use of such ruling as conducive 
‘9 economical operation, would cause con- 
usion, possibly resulting in a wholesale 
‘jection of the good with the bad. How- 
er, the value of specific results and their 
ublication lie in the opening up of a 
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Fic. 1.—CuRVES SHowINnNG FIXED CHARGE AND 
OPERATING AND MAINTENANCE CHARGE 
WITH VARYING LOAD Factor. 


‘ne of technical thought, or in adding in- 

mation to some subject, from which 
<pecifie deductions or particular applica- 
tion may be made. 

The results obtained in the investiga- 
‘ion which was primarily the foundation 
of this paper, looked upon 
ierely as specific, but whose bearing upon 
the general subject by means of a general 
development, may be of value, particularly 
in certain new phases of plant design. 

As a fundamental and almost initial 
point of attack in the comprehensive sub- 
ject of steam power-plant design, the ratio, 

heating surface 

grate surface 
has been a value fixed from the beginning 
of results of commercial usage, and the 


should be 


ue paper presented at a meeting of the American 
—— of Electrical Engineers, New York, December 
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expression of the same in empirical for- 
mulas or figures suited to the requirements 


_of this or that designer, builder, or manu- 


facturer. 

A summation of practice from early en- 
gineering times to values developed by the 
most modern idea, gives a great range 
to this ratio; namely, from the extreme 
value as advised by Dalton in 1839 of 
ten to one, to modern values up to seventy 
to one used, not only in locomotive, but 
even in power-plant practice. Of course, 
the primary object in view has already 
been the adaptation of values to produce 
the maximum useful effect; but the ques- 
tion now arises as to whether or not 
“maximum useful effect” is not being in- 
terpreted as maximum economical effi- 
ciency with reference to fuel only, as a 
primary consideration, and with an un- 
due subordination of total plant costs. By 
total plant costs are meant, of course, the 
combined fixed charges resulting from in- 


terest on plant investment, depreciation, 


taxes, etc., and operation and mainte- 
nance charges. 

Properly to investigate the subject in 
its particular applications would require 
an extremely tedidus and complicated 
study of innumerable individual require- 
ments; but for a general survey assump- 
accepted 
values will suffice to direct the attention 
to the point involved. 

Assuming a plant first cost of $125 per 
kilowatt; equipment, including turbo-gen- 
erators, boilers equipped with stokers, with, 


tions based upon commonly 


say, sixty to one ratio, the following rela- 
tive costs may be assumed: 
100.00% 


35.00% 


Total cost per kilowatt........ $125.00 
Building per kilowatt......... $3.75 
Boilers per kilowatt.......... 5 9 
Grates per kilowatt.......... ‘ 1.4 % 
Piping per kilowatt........... 5.625 4.5 ° 
Coal-handling apparatus per 

PL CU) Re Os Ss eee en ee 1 
Balance of equipment......... 

The value of the building as assumed 
might be considered low, particularly in 
the case of a turbine plant: boiler cost is 
possibly average; grates high—a _ stoker 
valuation ; piping value is about average. 

Assuming as a fair value for determin- 
ing fixed charges: interest on investment, 
five per cent; depreciation, six per cent; 
taxes and insurance one per cent, then the 
total fixed-charge rate would equal twelve 
per cent. 

Upon bases of load-factor and charges, 
a curve has been drawn showing the rela- 
tive value of the fixed charges over a range 
of factor variation from approximately 
three per cent to one hundred per cent, 
in the case of the plant as assumed. 
(Curve A, Fig. 1.) 

To determine total charges, the varia- 
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tion of maintenance and operation charges, 
relative to load-factor, must also be con- 
sidered. It is rather difficult to assume 
this curve, as conditions in this respect 
vary rather widely. However, Curve C, 
Fig. 1, has been drawn through points 
located by comparative results obtained in 
actual cases of operation. The shape of 
the curve will practically be constant for 
any figure which may be assumed, and its 
relation to the general results will be such 
that the value of the principle involved 
will be unaffected. The sum of the ordin- 
ates between the two curves gives total 
charges per kilowatt-hour. 

In a reconsideration of the plant design 
as affecting first cost, the natural method 
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Fig. 2.—Curves SHowrnG FIxep CHARGE AND 
OPERATING AND MAINTENANCE CHARGE 
WITH VARYING LOAD Factor. 


of procedure is to consider separately each 
item involved. 

1. Building—In turbo-generator plant 
design, it is a generally accepted rule that 
total plant dimensions are controlled by 
boiler-room dimensions; that, for instance, 
a diminution in the actual size of the 
boiler room may be accompanied by a pro- 
portional diminution in the size of the 
turbine room, the output remaining the 
same. The methods of accomplishing such 
results are perhaps various: change in size 
of units, difference in type, closer group- 
ing of units, etc. 

2. Boilers—The this 
feature is naturally interlinked with the 
subject of grates, and the two can better 
be discussed together. 

Rules of boiler-practice have been de- 
rived chiefly, if not entirely, by experiment 
and investigation; and those rules vali- 


consideration of 
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dated only by general acceptance can be 
quoted as bases for argument. Such a law 
is the following one: . 

All other conditions remaining con- 
stant, capacity developed is, with slight 
modifications, in direct ratio to the ares 
of the active grate surface. An increase 
in capacity—heating surface remaining 
constant—caused by an increase in grate 
area is accompanied by a loss in econom- 
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Fic. 3.—Curves SHOWING RELATION OF 


DRAFT AND CAPACITY. 


ical evaporation, due to the increased tem- 
perature of the escaping gases. 

This loss in economy is the fundamental 
factor which must necessarily be the ob- 
ject of a careful study, involving the com- 
the heat inter- 
changes taking place in a boiler. 


plete investigation of 
The re- 
search work of such Newton, 
Péclet, Joule and Rankine, together with 
recent investigation, has not as yet pro- 
duced sufficiently definite and authorita- 
tive results which may be used as bases 


Un- 


men as 


of rational calculation in this regard. 
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Fie. 4.—Corves SHOWING RELATIVE VALUE 
oF ECONOMICAL EVAPORATION AND BRAKE- 
Horsk-PowER DEVELOPED. 


practice, estimates of loss vary from prac- 
tically zero to as much as fifteen per cent 
fuel economy for an increase of one hun- 
dred per cent in boiler capacity. 

Lately, however, the opinion has been 
advanced that considerable increase in ca- 
pacity can, without great sacrifice in 


economy, be obtained by proportional in- 
crease in grate area. 


This idea is based 
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upon the possibility that combustion and 
heat distribution and transfer could be 
much improved under the new conditions, 
when in increasing the grate area careful 
attention is given to details of design most 
conducive to these features. Other con- 
ditions being favorable, and with a be- 
lief in the correctness of this theory, a 
change was made in the design of eighteen 
of the boiler furnaces in the Fiftv-ninth 
street (New York) plant of the Inter- 
borough Rapid Transit Company 
Fig. 7). 
bility of operating within the range of the 
original single-stoker boiler together with 


(see 


Such a design gave the possi- 


the higher range of the double stoker. 
The second stoker installed, that is, the 
one beneath the mud-drum as shown in 
Fig. 7, has an area of eighty per cent of 
that of the original stoker. Certain fea- 
tures in the construction of the plant pre- 
vented installation of a larger size. A de- 
tailed description of points in the design 
is unnecessary, save to call attention to 
the fact that the lower 
structed practically within a 
“Dutch oven,” and whatever is conducive 


stoker is 


so-called 


con- 


io good combustion is provided for therein. 
The curve shown on Fig. 8 is given as 
corroborating this fact. Operation of 
these stokers has shown that such is prac- 
tically done with but little more compli- 
cation than existed in the single type. 
Tests to determine 
economical operation of the double and 


the comparative 
single stokers show results as given graph- 
ically in Figs. 3, 4, 5 and 6. The curves 
in Figs. 3 and 4 are self-explanatory. Fig. 
5 shows a curve plotted upon the values 
as determined by curves in Fig. 4, this 
curve being indicative of the fact that 
cperation with the double type was as 
economical in fuel values as the single 
type increased in boiler capacity approxi- 
the 
curves in Fig. 6 is shown the fact that 


mately seventy-one per cent. In 


the economical loss for an increase in rat- 
iug of eighty per cent as proportioned to 
the increase in grate area, varied between 
iwo and three per cent. 

the Results of 
Tests—It has been made evident that in 


To Sumanarize These 
this particular case double-stoker operation 
covers the entire range of single-stoker 
operation and adds an increase of capacity 
proportionate to its larger grate surface 
with but slight loss in economy, and that 
the increase of seventy-one per cent in ca- 
pacity was accomplished with no loss in 
economy. 

With these results as a basis, let it be 
assumed that boiler capacity is increased 
in ratio to increase in grate surface with 
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but little loss of economy. This view 
might be further strengthened when con- 
sideration is taken of the possibilities of 
economizer practice, the increase in sav- 
ing, by proper design, being high in ratio 
to extra cost involved. 

To return to the consideration of the 
items under the power plant whose first 
cost has been assumed to be $125 per kilo- 
watt, the next point is: 

Piping—In the case involved the cosi 
of steam piping between boilers and mani- 
folds, plus boiler-feed piping, plus boiler 
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Fic. 5.—Curve SHowina RELATION oF CAPAc- 
ITIES OF SINGLE AND DOUBLE-STOKER 
BOILERS WHEN OPERATING WITH Equiva- 
LENT ECONOMICAL EVAPORATION. 


blow-down piping, has alone been consid- 
ered. With any change in number of 
hoilers, capacity remaining the same, the 
cost of piping will vary in the same ratio 
times a factor due to change in size of 
p:pe. 

Coal-handling Apparatus—Fixed plant 
capacity would seem to demand fixed cost 
of coal-handling apparatus, but the pro- 
portionate value of the conveying appa- 
ratus is so large that when any change is 
made affecting the length of carry the to- 
tal system cost will be raised or lowered. 
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Fic. 6.—Curves SHoOwING RELATIVE VALUE 
OF ECONOMICAL EVAPORATION AND BRAKE- 
HorseE-POWER DEVELOPED. 


Effect of Change of the Ratio of Heat- 
ing Surface to Grate Surface—Suppose 
that in a reconsideration of the plant de- 
sign it is decided to cut in half the ratio 
of heating surface to grate surface by the 
use of double grates or stokers under boil- 
crs of the same rating. Plant outout is 
to remain the same. A tabulation of the 
costs as revised would be as follows: 
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Per Kilowatt. 
Building (reduced 40%) 
Boilers (reduced 50%) 
Stokers (remain same) 





Piping (reduced 40%).........-..... ies - 735 
Coal-handling apparatus (reduced 15%). L953 
Balance (remains sA€me)....... 2606s 64.70 


$101.468 
A curve (B, Fig. 1) is plotted upon this 
new basis. 


ELECTRICAL REVIEW 





Operation. 

Water (OGGEe 6.0. cnes cc cca ss 20.82 10.41 
Stoker operators. ......cces 38.09 38.09 
Assistant stoker operators... 15.49 15.49 
MOMGE OMGEM cso caclnaionaca 2.54 2.54 
Economizer oilers and cleaners 5,84 2.92 
Boiler feed-pump men....... 5.08 5.08 
Hotiee Cleaners... .. 23. cesen< 10.41 5.21 
Miscellaneous labor......... 1.73 1.73 

PRONG oc can nne aan eee ac 100.00 81.47 













































































Fic. 7.—ARRANGEMENT OF THE DouBLE STOKER BOILER SETTING AT THE PLANT OF THE 
INTERBOROUGH RaApip TRANSIT COMPANY. 


Summation—Plant first cost and fixed 
charges, each reduced 19.6 per cent. 

The next consideration is that of the ef- 
fect of such changes upon plant mainte- 
nance and operation charges. Properly to 
this the following tabulation, 
hased upon the figures given by H. G. 
Stott in his paper on “Power Plant Kco- 


discuss 





nomics,” ' will furnish a means of com- 
parison ¢ 
; Single Double 
Maintenance. Grate. Grate. 
Per Cent. Per Cent. 
Engine room, mechanical.. 0.64 0.64 
BOMCE SOOM ices ccadwsees 5.40 — (16) = 4.54 
Coal and ash handling ap- 
DRRNIR IE eo nfa Sr eee wins aces 0.68 0.68 
Electrical apparatus....... 1.41 1.41 
Operation. 
Coal and = ash handling 
HOMENDRS novo: 0 o/esio oso o-aconeie ore a Le 2.65 
Removal of ashes......... 1.18 1.18 
DOCK NOWERE.. 65:2 a:<orsrewiels oe 0.93 0.98 
Loiler-room labor......... 8.38 — (18.5) = 6.83 
Boiler-room oil, waste, etc. 0.21 0.21 
Coal pr = F450 
Water 0.90 
Engine-room mechanical 
WANG ecco neo atlcn womans 1.70 1.70 
BUBPICACION: ...<.0/0 c0s-<0 6 «0s 0.44 0.44 
Was ORO ors ca tae 0.38 0.388 
Blectrical ‘labor... o-....65% 3.16 3.16 
SRORGIO foc cs cas 3 ear 100. 00 99.75 


The saving in boiler-room maintenance 
and operation may be accounted for in 
the following itemized statement of boiler- 
room charges : 








Maintenance. Cost. 
Single. Double’ 
Grate Grate. 

Per Cent. Per Cent. 

ROMO oss Se eine ie a 29.5 14.75 
BCONONMZGES: | oo.6 65:6. 0.9, ise 553 0s 2.78 2.78 
DUMMIRCGH ooo is 2's dete cares ees 17.29 17.29 
Stokers and stoker engines... 40.65 40.68 
Boiler feed- pumps... . 2... 5.42 5.42 
Boiler feed- -piping 2.20 1.10 
Boiler blow-off piping....... 0.44 0. 44 
Water-supply piping......... 1.52 1.52 
PROUD. 3 hors sae Sonn de ae 100. 00 "$3.98 





Transactions of the American 


x Institute of 
Electrical Engineers, Vol. XXV., p. 1. 


Thus with changes as noted the de- 
crease in maintenance and _ operation 
would be 0.25 per cent, the curve for same 












































practically coinciding with Curve C, 
Fig. 1. 
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WITH 


A second set of curves, based upon a 
plant cost of $150 per kilowatt, as shown 
in Fig. 2. 


Plant cost per kilowatt.......$150.00 100.00% 
OT ee eee 60.00 40. 00% 
BRA rrr re 8.25 . 5 % 
Pe er rene ret mart ake 2.25 5 % 
Lo Re Oe cr ere 6.75 43 5% 
Coal-handling apparatus...... 2.63 1.75% 
RICO cca céawacidenaa ches 70.12 

Same plant, double stoker. 
Building (reduced 40%)........cccesses $36.00 
Boilers (reduced 50%)... ..csccscuscece 4.18 
Stokers (remain same).........cceeeee 2.25 
Piping (reduced 40%) .. ..<..c.siccesccs 4.05 
Coal-handling apparatus (reduced 15%). 2.24 
MAMNCS coco ccc awa<s pee e ones oneenaee 70.12 

UHOD 224s scawcancedusseeedeveases $118.79 


Showing a reduction in first cost and 
fixed charges of 20.8 per cent. 
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Summary—In the case of the $125 
plant the following savings might be ef- 
iccted by use of double grate: 

Tirst cost, 19.6 per cent saving. 

Total plant charges varying from a zav- 
ing of 5.64 per cent at 100 per cent load 
factor to 7.54 per cent at 50 per cent factor 
te 9.65 per cent at 4.16 per cent factor 
(365 days per year). 

In the case of the $150 plant. 

First cost, 20.8 per cent saving. 

Total plant charges vary from about 
7.06 per cent saving at 100 per cent load 
factor to 9.26 per cent at 50 per cent fac- 
tor to 11.51 at 4.16 per cent factor. 

Tivis summarized, the remarkable ef- 
fect that the grate area and heating sur- 
face ratio, when furnace design is care- 
fully considered, may have upon plant first 
cost and total annual costs should cer- 
tainly place this particular feature well 
up in the list of subjects for careful in- 
vestigation, and make it a point of pri- 
mary and fundamental consideration in 
advanced design. 


Arthur Williams Honored. 

Arthur Williams, general inspector of 
the New York Edison Company, has had 
conferred on him by the French Repub- 
lic the decoration of Officier de ? Instrue- 
tion Publique. 





The decoration was pre- 
sented to Mr. Williams at the Engineers’ 
Club on December 18, at which time a 
luncheon in his honor was tendered by his 
colleagues on the board of the American 
Museum of Safety Devices and Industrial 
Hygiene and several other friends. There 
were some sixty gentlemen present, in- 
cluding the members of the board, officers 
of the New York Edison Company, and 
a number of gentlemen eminent in elec- 
trical circles. The decoration was pre- 
sented to Mr. Williams by Dr. W. H. Tol- 
man, representing the French Republic, 
and addresses were made by Dr. Josiah 
Strong, president of the American Mu- 
seum of Safety Devices and Industrial 
Hygiene: John W. Lieb, Jr., associate gen- 
eral manager New York Edison Com- 
pany, and T. C. Martin, president of the 
Engineers’ Club. Mr. Williams responded 
gracefully to the honor and stated that 
his efforts in public work, through his 
writings and the duties of his position, 
had always received the warm cooperation 
of his associates in the New York Edison 
Company. 

Among the gentlemen present at the 
luncheon, in addition to those named, 
were: Walter C. Kerr, N. F. Brady, 
Thomas E. Murray, Dr. W. M. Habir- 


shaw, R. W. Gilder, Charles W. Price, 
H. W. Blake, F. E. Rogers and A. A. 
Hopkins. 


The object of the American Museum of 
Safety Devices and Industrial Hygiene is 
to direct the attention of the American 
public to the necessity of doing something 
to lessen the causes of accidents to life 
by means of a permanent exposition of 
safety devices where all problems of safe- 
guarding life and limb can be studied in 
their working details. 
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ELECTRIC DRIVE IN A WOOD-WORK- 


ING PLANT. 
BY C. A. TUPPER. 


An interesting example of the economies 
and other advantages effected by the in- 
troduction of electric drive in a wood- 
working plant is afforded by a visit to the 
works of the Mears-Slayton Lumber Com- 
pany, manufacturers of pine, hemlock and 
hardwood lumber, sashes, doors, interior 
finishings, ete., whose main offices, fac- 
tory and yards are at 1103-1113 Belmont 
avenue, Chicago, extending back some dis- 
tance from the street. The newer portion 
of the plant has been equipped with a full 
line of by the 
Allis-Chalmers Company, of Milwaukee, 


induction motors, built 


Wis., whose engine and electric generators 





Two-Horsr-Powrer Inpuction Motor BELTED 
Direct 10 TENONER. 


are also here installed, and the same svs- 
tem will gradually be extended through- 
out the establishment. 

The first impression made upon a vis- 
itor entering the new shop, where electric 
drive has been introduced, is that of light, 
cleanliness, order, clear head-room and the 
dispatch with which the work 
ducted. And that the last-named is no 
mere “impression” may be seen from the 
statement of Robert Slayton that, since 
the motors were put in operation, the daily 
capacity of the plant has increased fully 
twenty-five per cent per day. 

The machine to be first seen, upon en- 
tering, is a sixteen-inch sticker, built by 


is con- 


ELECTRICAL REVIEW 


the S. A. Woods Machine Company, which 
is operated by a twenty-horse-power motor. 
The details of this arrangement are 
clearly shown in the accompanying illus- 
tration. It will be observed that the 
spaces above and around the machine are 
open, not only allowing the operatives to 
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lin Machine Works, of Beloit, Wis., which 
is also driven by belting from a twenty- 
horse-power motor. A special feature of 
this surfacer is the arrangement of the 
feed rolls. While only four are used, the 
pulling is greater than on the ordinary six- 
roll machine. Four speeds of feed are 











View iN Piant or Mears-Siayton LumBer Company, Curcago, Inn. Twenty-Horse- 
Power InpuctTion Morors, ONE (AT RiGHt) DrivinG SIxTEEN-INCH STICKER, AND 
THE OTHER Drivine TutrtTy-INCH SURFACER. 


take advantage of the excellent lighting, 
but also giving much additional floor space 
for the piling and handling of the rough 
and finished material. This is not the 
least. valuable consideration in a_ plant 














furnished, viz.: forty-four, forty-nine. 
fifty-three and seventy feet per minute. .\ 
tight and loose pulley, sixteen inches hy 
eight inches, is used. 

At the right of the surfacer is a Berlin 








InpucTION Motors DrivinG COMBINATION BAND AND Rip-SAWS AND SWINGING 
Cut-OrF Saws. 


where the products are inevitably bulky 
and cumbersome. 

Back of this is a thirty-inch by twelve- 
inch double surfacer, furnished by the Ber- 


combination band rip and resaw, belted 
directly from a twenty-horse-power motor. 
This machine, which lends itself particu- 
larly to the advantages of electric drive. 
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an be quickly changed from a resaw to a 
ip-saw, or vice versa. It is used for all 
kinds of resawing within its capacity of 
vurteen - inch width sixteen - inch 
hickness, for which purpose it has prac- 
ically all the advantages of any ver- 
ical band resaw made. In addition, the 
struction of the feed roll is such that a 


and 











InpuctTion Motor Driving BAND SAw 
SHARPENER. 


hick cant or plank may be resawed into 
(hin lumber without any adjustment. A 
variable friction feed is used, having a 
range of twenty-four to eighty feet per 
minute for resawing, and forty to 200 feet 
per minute for ripping. The driving pul- 














SINGLE-END TENONER DRIVEN By INDUCTION 
Motor. 


ley is twenty inches in diameter by six and 
one-half-inch face. 

Placed in various corners of the room 
are seven Berlin swinging cut-off saws, 
some of which are shown herewith, each 
belted to a three-horse-power motor, and 
near one end are two twelve-inch Green- 


ELECTRICAL REVIEW 


lee rip-saws, each driven by belting from 
a ten-horse-power motor. 

For cutting off all lengths and kinds 
of rough lumber or timber, motor-driven 
swing-saws are rapidly coming into favor. 
In fact, they have become almost a neces- 
sity, not only in wood-working shops, but 
to contractors generally, as they combine 
simplicity, accuracy and convenience. The 
frame of each of the saws above mentioned 
is cast in one piece, of the best design to 
insure rigidity and strength, cored for 
lightness and counterbalanced by a weight 
It swings on turned 
Saws 


for easy operating. 
extensions of the hanger bearings. 
up to thirty-inch diameter are used. 
The motor-driven, self-feeding rip-saw 
tables furnished by Greenlee Brothers & 
Company are of particular value because 
of the variety of work to which they can 
be applied. 
belt from the motor pulley to the saw ar- 
bor pulley. This is the only external belt- 
ing and the saw arbor is fitted with a three- 


Zach machine is driven by a 
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their proper relation to the shaft, they are 
easily adapted to side-wall or ceiling 
mounting, which is ordinarily the most 
convenient arrangement in a wood-work- 
ing shop. 

A hand-feed rip-saw of the Mears-Slay- 
ton Lumber Company’s own design takes 
its power from a five-horse-power motor, 
and is found very useful for certain classes 
of work. 

In the centre of the plant is a short 
line of shafting driven by a fifty-horse- 
power motor, from which are belted four- 
teen-inch and nine-inch Hermance stick- 
ers, eight-inch S. A. Woods Machine Com- 
pany’s stickers and a six-inch sticker built 
by the H. B. Smith Machine Company. 

The 


show 


Hermance stickers, or molders, 


a number of important improve- 
ments, the use of which is facilitated by 
electric drive, among them being the so- 
called “wide-open” feature. This consists 
of throwing the shaving hood and chip 
back the machine; the 


breaker across 





InpucTION Motors DrivinG Swineina Cut-Orr Saws AND HAND-FEED STATIONARY 
Rrp-SAws. 


step cone pulley direcily beneath the table ; 
the belt runs from this cone pulley to a 
lower shaft and then to the top feed 
works. The feed, therefore, is controlled 
directly from the saw arbor. The material 
is fed from the front into the forward 
feeding spur and this spur feeds the stock 
through the saw, and a roll at the rear of 
the saw feeds the stock away after it has 
been ripped. 

The reader’s attention should be di- 
rected to the position of this and other 
motors shown in the illustrations. By 
shifting the housings of these induction 
motors through ninety degrees, or 180 de- 
grees, so that the oil-cups are placed in 


hinged pressure bars turning upward and 
the rear table beyond the lower head drop- 
ping, thus allowing free access to all cut- 
ter heads, for setting, sharpening or ad- 
In front of the two 
top feed rolls there is a lever, which al- 


justing the knives. 


lows the operator to raise his rolls off the 
work whenever desirable, and a “double- 
quick” adjustment of the side-heads, by 
which much The other 
stickers mentioned also possess special ad- 


time is saved. 
vantages for the work to which they are 
applied. The Hermance machines, in- 
cluding a “double-power” combination saw 
table, also an endless double-bed surfacer, 


built by E. & B. Holmes, Buffalo, N. Y., 
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were supplied by the Chicago Machinery 
Kixchange. 

All sawdust and shavings are effectu- 
ally removed from the machines, freed 
from dirt and carried to the furnaces by 
a system which includes an eighty-inch 
American blower driven by a forty-horse- 
power motor. This is a right-hand, top 
vertical-discharge fan, fitted with a long 
shavings wheel. The pulley is fourteen 
inches in diameter by ten and one-half- 
inch face. The unit is run at 850 revolu- 
tions per minute, giving three-ounce press- 
ure and delivering approximately 24,000 
cubie feet of air Exhaust 
pipes are also led directly to the floor, so 
that by simply opening a damper sweep- 
ings in the openings are carried away. 
Refuse collected and = sold for 
kindling to householders in the vicinity. 

In the tool 
grinders are motor driven, as are also an 


per minute. 


wood is 


room two automatic saw 
automatic band rip-saw grinder, emery 
wheel and other tools. As each of these 
is used for occasional short periods only, 
the power required here is practically neg- 
ligible as compared with what would be 
needed for shafting. 

One feature which gives particular satis- 
faction to the owners of the plant is the 
saving in power effected by means of elec- 
tric drive, which they find to be very 
considerable. When machines are not in 
use they of course take no current from 
the wires, and the load is thus distributed 
only where it is aksolutely needed at the 
time, thereby enabling the entire system 
to be operated on only a fraction of the 
power that would be required for shafting 
continuously run. While the power neces- 
sary for operating this portion of the 
plant, with all machines running, is 150 
horse-power, the average pull from the 
generator does not exceed seventy horse- 
power, and occasional overloads are easily 
taken care of; no specific provision had 
to be made for the latter in determining 
the size of the power plant, as would be 
the case where line shafting is used. 

In addition to the 
above, others are reserved for use in the 


motors mentioned 
yards, where they may be located at any 
point convenient to the work, which is 
principally the operation of rip-saws, con- 
vevyors, ete. This illustrates one of the 
advantages of the electric system, v/z.: its 
great flexibility and the ease with which 
power generated at a central plant—fre- 
auently located some distance from the 
work—can be applied to any purpose re- 
quired. Induction motors, such as those 
furnished by the Allis-Chalmers Company 
for the Mears-Slayton Lumber Company, 


ELECTRICAL REVIEW 


are adapted to distance control and can 
be installed and operated even in places 
not readily accessible. 

Among the machines on the ground 
floor of the old shop are a sixty-inch Ber- 
belt which takes 
twenty-five horse-power; a panel planer, 
Frank H. Clement, 


lin sander, driven, 


manufactured — by 
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The sixteen-foot elevator is run by a mo- 
tor of ten horse-power. 

Among the electrically driven machines 
not already mentioned are tenoners, 
spindle shapers, additional rip-saws, a 
twenty-four-inch pony planer, emery 
grinder, large band saw and various ac- 
apparatus, operated by motors 


cessory 





225-KILOWATT, THREE-PHAsE, 480-VoLT, ALTERNATING-CURRENT GENERATOR CONNECTED BY 
Rove Drive TO ALLIs-CHALMERS ENGINE, ALSO NiNE-KrLowaTtt ExcitER, MBARS-SLAY- 


TON LuMBER ComPANy, CuHIcaGo, ILL. 


Rochester, N. Y.; panel sanders and pane! 
raisers, built by the American Wood Work- 
ing Machinery Company; a turning lathe, 
purchased from the same concern, and a 
lifty-inch Garden City blower, the last 



































STANDARD Type ‘‘N” INDucTION Motor 
AND STARTER. 


named being direct connected to a twenty- 
five-horse-power motor. About 150 horse- 
power is used here and on the three floors 
above, which are filled with lighter tools. 


ranging in size from two to fifteen horse- 
power. The main factory is a three-story 
building, with basement, and larger sheds 
at the rear for lumber storage. The dry 
separate structure. 
Fire protection is carefully provided for, 


kiln is housed in a 
a sprinkler system being installed through- 
Steam is generated in 
three Erie boilers, placed over furnaces of 


out the shops. 


a special design, built by George Gulick- 
son, of Chicago. 

The prime mover is an ecighteen-inch 
by forty-two-inch Allis engine, with a 
fourteen-foot flywheel ground for seventeen 
ropes, from which an Allis-Chalmers al- 
ternating-current generator (with belted 
exciter of the same company’s build, which 
also runs the lights) is driven. 

From the generator electric current gen- 
erated at 440 volts, three-phase, sixty- 
evcle is carried; well-insulated wires run 
through iron conduits (grounded by wires 
leading to the nearest water pipe) to a 
distributing switchboard in the new shop, 
whence the motor circuits branch off to the 
various departments. With each motor is 
installed one of the Allis-Chalmers Com- 
pany’s potential starters, which are prac- 
tically “fool-proof,” inasmuch as they are 
so arranged that it is impossible to throw 
them from the off to the running position 
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without first passing through the starting 
position. 

Induction motors are, in all respects, 
‘he best type of machine for general 
sower distribution on alternating-current 
circuits, and they have special advantages 
‘or operation in planing mills, wood-work- 
ng plants, ete., having no moving elec- 
rical contacts and consequently causing 
no fire risk. They also start under load, 
run at approximately constant speed, re- 

irdless of load, and if the load is sud- 
denly thrown off no racing can occur. 
‘hev are extremely simple in construction, 
aving no commutator or brushes, and 
‘his, as above intimated, insures absolute 
‘reedom from sparking, flashing or burn- 
ing. The voltage in the rotating part is 
o low that insulation breakdowns do not 
occur. Furthermore, an induction motor, 

hen started, does not require synchroniz- 
img, and on account of its simple con- 
iruction and absence of all auxiliary 
devices, except starters, the cost of main- 
ienanee and attendance is less than for 
any other type of electric motor. 

Notwithstanding the fact that the plant 
of the Mears-Slayton Lumber Company 
represents an accretion, or the addition of 
one part after another, the flexibility of 
operation brought about by the use of elec- 
tric power in the new shop has given them 
practically the advantages of the unit 
~ystem. Raw material brought in at the 
rear is cut, planed, molded, sanded, ete., 
und progresses by various stages to the 
completed products of the company and 
is loaded for shipment without any retro- 
vression or unnecessary handling. 

The plant is located where excellent 
(ransportation facilities are available, en- 
bling customers in an extensive and 
thickly populated territory to be quickly 
reached by any of the roads centering at 
Chicago, and the local trade of the Mears- 
Slayton Lumber Company is also very 
laree, 


a 
> 


American Society of Mechan- 
ical Engineers. 

The next 

\merican 





the 
En- 


monthly meeting of 
of Mechanical 
“ineers will be held on Tuesday evening, 
‘anuary 14, in assembly room No. 1 of 
ihe Engineering Societies Building, New 
York city. The 
Lighting,” the paper to be presented by 
It. M. Dixon, president of the Safety Car 
Heating and Lighting Company. The 
paper will treat of the general subject of 
lighting of trains, showing the relative 
economies in the electric and gas systems. 
There will be demonstrations of several 
methods, such as the Pintsch mantle, the 
vapor-mantle system, a new acetylene sys- 
tem and several varieties of gasolene light- 


Society 


subject will be - “Car 


ing by electricity, with reguiating and 
governing mechanisms. 
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American Association for the 
Advancement of Science. 
The annual meeting of the American 

Association for the Advancement of Sci- 

ence will be held December 30 to January 

4, at the University of Chicago, Chicago, 

Il. 


day morning, December 30, after the open- 


The first session will be held on Mon- 


ing session of the association. A joint meet- 
ing of Section A, mathematics and astron- 
omy, and Section D, mechanical science 
and engineering, with the Chicago See- 
Mathematical So- 
ciety as an affiliated society. will be held 
on Monday afternoon, December 30, at 
2 o'clock, and on Tuesday morning, De- 


tion of the American 


cember 31, at 10 o'clock, and possibly on 
Tuesday afternoon. 


The Monday afternoon topie will be: . 


“The Present Status of the Teaching of 
Mathematics to Engineering Students.” 
It will be led by Professor E. J. Towns- 
end, of the University of Illinois, who 
America ; Professor 
Alexander Ziwet, of 


will speak for by 
the University of 
Michigan, who will speak for foreign 
countries, and by President R. S. Wood- 
ward, of the Carnegie Institution, and 
Charles F. Scott, consulting engineer of 
the Westinghouse Electric and Manufac- 
turing Company. 

The Tuesday symposium will be on the 
topic: “What Is Needed in the Teaching 
of Mathematics to Students of Engineer- 
ing.” It will include (@) The Range of 
Subjects: (b) The Extent of the Various 
(c) the Methods of 
tion: (d) The Chief Aims. 
cussed from the standpoint of the prac- 


Subjects; Presenta- 


It will be dis- 


ticing engineer by Dr. Charles P. Stein- 
inetz, consulting engineer of the General 
Electric Company; by Ralph Modjeski. 
consulting civil engineer of Chicago; by 
W. IL. 
of the Chicago Edison Company, and by 
J. A. L. Waddell, consulting bridge en- 
gineer. It will be discussed from the 


Abbott, chief operating engineer 


standpoint of the professor of engineering 
by Professor Gardner 8. Williams, of the 
University of Michigan, and by Professor 
Arthur N. Talbot, of the University of 
Illinois. It will be discussed from the 
standpoint of the professor of mathe- 
matics in the engineering school by Pro- 
fessor Charles 8. Slichter, of the Univer- 
sity of Wisconsin; by Professor Frederick 
S. Woods, of the Massachusetts Institute 
of Technology, and by President Fred W. 


MeNair, of the Michigan College of 
Mines. 


A subscription dinner for engineers 
and mathematicians will be served 


Monday evening at the Hotel Del Prado. 


on 


103 


‘The sessions of the section for the read- 
ing of the other papers that will be pre- 
sented will be held on the afternoon of 
December 31, and on January 1, 1908, 

A new secretary for five years is to be 
elected at this meeting. 


, ™ 
> 


Transportable Form of Stand- 
ard Cell. 

A transportable form of standard cell 

has been developed by Ralph E. De Lury, 

at Princeton University, where the author, 





who here deseribes his device, has been 
cooperating with Dr. G. A. Hulett. The 
idea was to so construct a retaining vessel 
so that the cell could be transported with- 
out being affected ; in fact, so that it might 
be turned upside down and. upon right- 
ing, the materials within it would return 
to their proper positions. The idea used 
was that which applies to the unspillable 
ink-wells. The cell is constructed by plac- 
ing a small glass tube within a larger one, 
where it is held centrally while a gas 
flame is directed against the outer tube, 
and that is rotated until it contracts and 
welds itself to the inner tube. The tube 
is then blown out, leaving an intermediate 
the 
outer ends of the tube through the re- 
One 
end of the outer tube is sealed up and a 


chamber which communicates with 


maining ends of the smaller tube. 
platinum wire sealed into it. This forms 
the bottom of the cell. A second platinum 
wire is sealed into the annular channel on 
the other portion of the tube, and the cell 
is then ready for filling. Mercury is 
placed in the bottom, covered with the 
usual depolarizing paste, and over this is 
poured the sulphate solution filling up the 
An asbestos or mineral- 
wool plug is packed into the intermediate 
chamber, forming a sort of diaphragm. The 


lower chamber. 


amalgam is then placed within the annular 
portion of the upper part of the cell and 
is covered with the sulphate solution. The 
upper section may thus be sealed off, leav- 
ing an air space to allow for temperature 
changes, or may be closed by a cork. This 
cell may be turned end for end, but when 
righted the mercury at the amalgam will 
flow back into proper position, the. paste 
will settle down on the mercury and the 
solution gather at the top. If by accident 
any of the material should get into the 
inner tube, by turning the cell upside 
down and then righting it, it will return 
to its proper position. This arrangement 
is suitable either for Clark or Weston cells, 
while if it be desired to use the H form 
of cell, the arrangement just described 
may be introduced in the connecting tube. 
—Physical Review (Lancaster), December. 
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The City Lighting of London. 

A summary is given here by IT. Har- 
rison of a photometric survey made of a 
number of streets of London, England. 
The instrument the flicker 
photometer, and the direct illumination 
was measured in each case. At the same 
time this instrument was checked by a 
screen photometer. The 
were all taken four feet from the ground 


used was 


measurements 


and the following streets were surveyed: 
Cannon street, where there are long-burn- 
ing flame are lamps suspended over the 
middle of the street, twenty-eight feet 
from the ground, and forty-six lamps to 
the mile; Holborn Viaduct, lighted with 
long-burning flame are lamps erected on 
alternate sides, twenty-three feet from the 
ground and forty lamps to the mile; 
Queen Victoria street, lighted by pairs of 
high-pressure gas lamps on _ alternate 
sides, thirteen feet from the ground and 
seventy lamps to the mile; Farringden 
street, lighted by enclosed are lamps on 
feet 
ground and seventy lamps to the mile. 


from fifty 


alternate sides, seventeen from the 
The width of the streets varies 
to sixty feet between the curbs, with the 
the 


wider in places. 


exception of last-named, which is 
Curves are drawn show- 
ing the actual results obtained in candle- 
feet and the distances from the lamp. 
From this it is seen that the lighting of 
Cannon street is the best, and the maxi- 
mum direct intensity, half-way between 
the lamps. exceeds 0.2 candle-foot, where- 
as on the Holborn Viaduct it is as low 
In Queen Victoria 
street the lowest figure is 0.1 candle-foot ; 


as 0.06 candle-foot. 


in Farringden street it falls as low as 
0.04 The 
zontal illumination was 0.16 candle-foot 
street; 0.03 for Holborn 
for Queen Victoria street 


The low 


candle-foot. minimum _hori- 
for Cannon 
street; 0.035 
and 0.01 for Farringden street. 
minimum illumination in Holborn is due 
to the low candle-power of the two lamps 
at the rays approaching the horizontal, 
and this is accentuated by the low mount- 
ing of the lamps. The reason of this bad 
distribution is not only to reduce the 
illumination but also to in- 
crease the maximum. The excellent illu- 
mination of Cannon street obtained 
without increase of cost and is due to the 
correct arrangement of the lamps, which 


minimum 


is 





arrangement not only conduces to the 
comfort of the public by a more uniform 
illumination, but also by withdrawing 
from their line of sight the powerful 
lamps necessary for the purpose.—Ab- 
stracted from the Electrical Review’ (Lon- 
don), December 6. 
@ 
Electric Arch Mumination. 

After the earthquake and fire in San 
Francisco in April, 1906, many large 
business houses were driven out of the 
business section of the city and found new 
comparatively quict Fill- 
This is a main crosstown 


quarters on 
more street. 
highway, but was largely occupied before 
Now that the 
city is being built up again, the new ten- 
ants of Fillmore street have been return- 


the fire by small stores. 


ing to their old district, but the merchants 
of Fillmore street wish to retain some of 
the new business activities. For this pur- 
pose an improvement association has been 
organized, and one of the steps taken by 
this organization has been to introduce 
a striking system of illumination in the 
The previous illumination con- 
sisted of are lamps at the street crossings 
Welsbach mantles 
To secure something more striking and 


street. 


with interspersed. 
attractive, a system of arches has been 
installed at the crossings. Four poles, 
sixteen feet high, have been erected, one 
on each corner. From these spring four 
lattice girder sections which meet in the 
On the girders are 
placed 120 sixteen-candle-power incandes- 
cent lamps, and on the top of the arch is 
a fifty-candle-power lamp in a white globe. 
There are thus 1,680 of the smaller lamps 
on the street and fourteen of the larger. 
The effect is brilliant and spectacular. 
The cost of installing the system has been 
borne by the improvement association, but 
the city has agreed to pay for the energy 
used in the lighting.—Abstracted from 
the Journal of Electricity, Power and Gas 
(San Francisco), December 14. 
» 


The Electric Drive in Iron and Steel 
Mills. 


centre of the crossing. 


Two methods which have been devised 
for driving rolling mills without throwing 
a too variable load upon the generating 
station.are here described briefly by W. E. 
Reed, who also describes the equipments 


2 


of several of the most notable installations 
of each type. The methods adopted fo 
equalizing the load depend upon the char- 
Where the rolls rw 
continuously in one direction a flywhee 
meets the requirements. This is usually 
placed upon the driving motor, which is 
specially designed so that the speed wil 
vary considerably with the load in orde: 
that the flywheel may give up and absor!, 
considerable amounts of energy. When 
the rolls are in operation the motor se‘ 
tends to slow down, thus utilizing part o/ 
the kinetic energy of the flywheel; on the 
other hand, when the load is light th 
motor generator tends to regain its orig- 
inal speed, and in so doing stores up 
energy drawn from the supply system. [| 
the mill be of the reversing type the 
kinetic energy of the driving motor should 
be small, and some means of storing up 
energy should be interposed between the 
driving motor and the supply system. 


acter of the work. 


This may be done by placing a motor- 
generator set upon which is mounted a 
heavy flywheel, the motor being designed 
so that its speed will vary considerably 
with the load of the generator. 
the installations which have been made re- 


Among 


cently is that at the Edgar Thompson 
Steel Works, where there are two 1,500- 
horse-power, compound-wound, 220-volt, 
100-125-revolutions-per-minute, — direct- 
current motors directly connected to the 
rolls. Special attention has been given to 
the mechanical design of this equipment, 
as the bearings, of twenty-five inches in 
diameter and sixty-two inches long, are 
self-oiling and arranged for water-cooling. 
An installation of the reversing type has 
been placed at the Hildegarde Works, in 
Austria. This mill is driven by a four- 
bearing set of three direct-current motors. 
Three units are employed to reduce the 
Each motor at 1,200 
horse-power and varies in speed from 
stand-still up to 120 revolutions per min- 
ute. Each motor has a maximum output 
of 3,000 horse-power. They have series 
and shunt windings which are separately 
excited; the armatures are connected in 
series. The equalizer is a four-bearing set 
consisting of an induction motor, two 
direct-current generators and two fly- 
Each wheel weighs about twenty- 

When reversing this equalizer 


is rated 


inertia. 


wheels. 
six tons. 
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ts as a brake, absorbing the energy de- 
ivered by the motors, which are then run- 
ing as generators. The speed of the in 
uction motor is varied automatically by 
water rheostat. This equipment is 
ipable of reversing the rolls in six to 
‘oht seconds. Another equipment of the 
versing type is that at the Illinois Steel 
‘orks, where there is a thirty-inch plate 
i{l driven by two 200-horse-power mo- 
iors. These are direct-current motors, 
unt wound, maximum speed 150 revolu- 
‘ons per minute. Commutation is pro- 
ied for by commutating poles and com- 
isating coils wound in slots in the pole 
es. The maximum power taken from 
station is approximately thirty per 
ut of that taken by the mill motor. This 
‘|| should be capable of reversing in from 
ur to six seconds.—A bstracted from the 
ectrie Journal (Pittsburg), December. 
. 
ietallic-Filament Lamps: How Will 
They Affect Electrical 
Undertakings ? 
\ rather pessimistic view of the effect 
‘ich the metallic-filament lamp will 
‘e upon the business of the English 
utral station is taken here by the author 
2 lampmaker. He begins by saying 
at it is evident that the carbon-filament 
mp, with its low efficiencies, is doomed. 
1 a few months, it may be a year or so, 
will be used by those who are slow to 
1ange, but the metallic-filament lamp 
is taken its place. It has been argued 
ut the loss due to the new form of lamp 
ould be offset by the increased use of 
tric lighting; but the author does not 
ink that an examination of the situa- 
m bears out this opinion. He thinks 
demonstrated that sufficient 
iv customers can neither be obtained nor 
nected to the system at a profit unless 
radical innovations in systems of charg- 
iy and connecting are adopted. He says 
iit the eight-candle-power, eight-watt 
imp of high voltage is coming, and that 
is unit will be employed rather than 
ie seventy-candle-power lamp 
any central stations now expect to be 
ised. He does not think that the sta- 
ions can expect to increase the standard 
ize, pointing out as evidence that the 
iigh-candle-power gas mantle failed to do 
so. He thinks that customers will rather 
rejoice in the reduction of their lighting 
bills than be pleased with an increased 
amount of light at the same cost. Many 
expect that the reduced costs of electric 
lighting secured through the metallic-fila- 
ment lamp will lead to a greatly extended 
supply system. The writer holds that to 


can be 


which 
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do this to any extent it will be necessary 
to carry the distributing into districts 
which even with present methods would 
not be profitable. If, then, these districts 
would not pay when using the carbon 
lamp, he does not think that they can 
possibly be expected to pay if the lamp 
used takes only one quarter of the energy 
of the old. The writer goes into more 
detail in this particular part of the ques- 
tion, working out the actual costs for 
lighting, his conclusion being in agree- 
ment with that just expressed. He says, 
however, with certain innovations and al- 
terations in systems of charging, the light- 
ing systems might be profitable, but he 
believes that the whole question of elec- 
trical supply is about to undergo so great 
a change that the question of whether a 
profit is made or whether it merely covers 
legitimate expenses will have very little 
effect on the station. Presumably he is 
anticipating municipal ownership of light- 
ing systems.—A bstracted from the Elec- 
trical Engineer (London), December 6. 
< 
A Comparative Study of Clear and 
Frosted Lamps. 

In the Erectricat Review for April 6, 
1907, Dr. Edward P. Hyde contributed a 
short study of the causes reducing the use- 
ful life of frosted incandescent lamps. 
His conclusion was that the known reduc- 
tion in the candle-power is due to the 
increased absorption caused by the layer of 
carbon deposited on the inner surface of 
the globe, since frosting causes more re- 
flection of the light than does the plain 
bulb. These reflected rays pass through 
this deposit at least three times before 
they issue from the bulb. Some of them 
are re-reflected, suffering again from the 
These conclusions were borne 
out by experiments which he made with 
bare and frosted lamps, and are also in 
accord with the fact that the frosted lamp 
does not burn out any sooner than the 
bare lamp. The fact is merely to reduce 
the candle-power of the lamp. This study 
has been continued by Dr. Hyde, and he 
here contributes a more detailed discus- 
sion of the behavior of frosted lamps, hav- 
ing been assisted in this work by T. E. 
Cady. The author classifies the effect of 
frosting into three general heads: the 
change in absorption, the change in dis- 
tribution and the change in life. Further 
investigations of the first effect bear out 
the conclusions previously arrived at, but 
more specific figures are given of a large 
number of lamps first photometered bare 
and then after frosting by either the acid 
or the sand-blast process; of the different 


same effect. 
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lots of lamps some showed a larger change 
in the absorption than others. This ex- 
pression, “change in absorption,” is used 
by the authors rather than the “absorp- 
tion,” because the bare bulb itself absorbs 
a certain amount of the light; the effect 
of frosting is to increase this rather than 
to introduce a new element. The mean 
value for the change in absorption is 
found to be 5.7 per cent. This value must 
not be taken as very accurate, as it may 
vary one per cent either way. Further, 
it applies only to the seasoned lamps, and 
it is a question whether it would be the 
same for unseasoned lamps. The change 
in distribution, in other words the change 
in candle-power in the various directions, 
due to frosting. is an important feature. 
Usually it would be assumed that frosting 
would tend to produce a more uniform 
distribution of light, but this was not 
found to be true in all cases. The effect 
may be shown in another way, that is, by 
determining the change due to frosting 
in the spherical reduction factor. It was 
found that the reduction factor of oval- 
anchored lamps to be substantially the 
same before and after frosting, showing 
no tendency to approach unity, as would 
be the case if the distribution were made 
more uniform. The change in the reduc- 
tion factor for the other types of lamp is 
small except for the spiral-filament and 
downward-light lamps. The former shows 
a decrease in reduction factor of 5.5 per 
cent and the latter of 3.5 per cent. That 
is to say, the effect of frosting is to dimin- 
ish the mean spherical candle-power rela- 
tively more than the mean _ horizontal. 
Distribution curves, before and after frost- 
ing, for the various forms of lamps, are 
shown. The most notable features of 
these is the increase in the tip candle- 
power of the double-filament lamp and the 
decrease for the spiral-filament lamp. The 
shape of the bulb is of course an important 
factor of this effect. This was partially 
shown by testing a number of special 
lamps having spherical bulbs. Investiga- 
tion has developed no reason for changing 
the previously expressed opinion regarding 
the effect of frosting on the life of the 
lamp. In fact, it is difficult to imagine 
physical reasons for such change, for al- 
though the frosted bulb does become 
hotter than the plain bulb, this increase 
in temperature is only ten to fifteen de- 
grees centigrade above that of the plain 
bulb, and can not have any appreciable 
effect upon the temperature of the incan- 
descent filament.—Abstracted from the 
Bulletin of the Bureau of Standards 
(Washington), December. 
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Luminous Arc Lamp for 
Multiple Operation. 

A luminous metallic are lamp for low- 
voltage, direct-current, multiple — cir- 
cuits, 100 to 125 volts, was brought out in 
1906 by the General Electric Company. 
This multiple lamp was a modification of 
the series lamp, requiring in addition to 


the necessary regulating magnets and 
steadying resistance, shunt magnets for 
striking the are and a cutout for protect- 
ing the shunts. 

It was thought advisable to develop an 
improved type, as shown in Fig. 1, which 


resembles quite closely in outline and gen- 


eral dimensions the standard type of Gen- 





IMPROVED 
MUL- 


Fic. 1.—GENERAL VIEW OF THE 
ForRM oF Luminous Arc LAMP FOR 
TIPLE OPERATION. 


eral Electric enclosed lamp. The lamp is 
of pleasing appearance and of suitable 
size for installation on multiple circuits. 

The casing is of solid copper with a 
black and furnishes a 
strong and durable housing for the lamp 
mechanism and a support for the outer 


oxidized finish, 


globe and its supporting ring. 

The standard No. 5 outer globe is used, 
but the lower surface is ground to elimi- 
nate 
lamp, and to obscure from view the small 
metal pan placed in the bottom of the 
ylobe to catch the iron oxide. 

Fig. 2 is an interior view of the lamp, 
showing the mechanical construction. The 
main frame consists of a one-and-one-half- 
inch iron pipe connecting the top and 
base castings, forming a rigid construction, 


shadows directly underneath the 


and at the same time providing a suita- 
ble centre draft or chimney for disposing 
of the arc fumes. At the top this chim- 
ney is protected from rain and storms. 
The upper or positive electrode consists 
of a T-shaped drop-forging of copper. 
With a large volume of copper and a large 
radiating surface it is possible to keep 
the electrode at a low temperature, and 





Fig. 2.—Tue MECHANISM OF THE LUMINOUS 


Arc LAMP FOR MULTIPLE OPERATION. 


this condition, together with the peculiar 


characteristics of the luminous are, re- 


sults in a slow” wearing away of 
the copper. To decrease this oxidiza- 
tion further and _ increase the life 


of the copper electrode, an iron tube 
is fitted tightly around the latter, leaving 
the copper bare for the are contact. With 
a four-ampere lamp this upper electrode 
will require renewing after about 1,800 
hours of operation; or, with an average 
burning of five hours per day, this upper 
electrode should last a year. 

The lower electrode, which is responsi- 
ble for the characteristic flaming arc of 
this lamp, is an iron tube, eleven-six- 
teenths of an inch in diameter and five 
and three-fourths inches in length, filled 
with the prepared composition. One elec- 


trode only is used at each trimming, with 
a life of about 150 hours. 

The non-consuming copper  electro:le 
and the electrode box are attached to ani 
earried by a non-corroding Benedict- 
nickel tube. This tube passes inside of 
the draft chimney and comes in contact 
with, and is carried by, the lamp-clute!. 
This clutch consists of five phosphor- 
bronze balls, wedging between an inclined 
plane of the clutch-ring and the tube to 
be lifted. 

There are two single magnets with the 
two E armatures mechanically connected. 
Their actions are positive, and at the same 
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Fic. 3.—DIAGRAM OF THE WORKING Parts 
OF THE MuLtiepLE Arc LAMP. 
time remarkably sensitive, responding 


quickly to any variations of the line or 
are, and thus maintaining a close regu!: 
tion of the current. 

The magnet windings, as well as the re- 
sistance, are of the well-known edgewise 
type. All leads are insulated with glass 
beads. 

Two one-inch dash-pots are used, whic! 
provide the necessary retarding effect, 
with a large clearance between the shill 
and the graphite plunger. 

Fig. 3 shows the simplicity of the con 
nections. Only the electrodes, lifting 
magnets and steadying resistance are in 
circuit, and these are connected directly 
in series. The lamp is equipped with lead- 
ing-in cables on account of the fumes 
which might accumulate and ground metal 
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hinding-posts. The magnetite lamp will 
be furnished without switches, as these 
are seldom called for. 

The characteristic distribution of the 
metallic flaming are, with its maximum in- 
tensity near the horizontal, is well known. 
This natural distribution can be changed 
‘o meet other street-lighting requirements 
by the use of correctly designed concen- 
trie wave reflectors. 

Four amperes and seventy-three volts 
at the are will be the standard adjust- 
ment for 110-volt circuits. Special wind- 
inys for 4.5 or five amperes can be fur- 
nished, if required, but the electrodes give 
shorter life when operated at the higher 
current. 

In general the lamp needs little atien- 
tion. At each trimming it is necessary 
to clean the centre or draft tube, and also 
ihe box containing the upper electrode. A 
~iitable brush is provided for the purpose. 

A small metal ash-pan is furnished, 
which is to be placed in the bottom of tie 
This catches the 
particles given off by the burning away of 
the lower electrode, and can be easily 
emptied at each trimming. Some of the 
fumes go through the draft tube and out 
into the air, thus rendering the use of 
the lamp objectionable for certain indoor 
installations where such fumes would be 


vlobe. reddish-brown 


deleterious. 
mended for the lighting of foundries, ma- 
chine shops, train sheds, freight houses, 
freight yards, drill halls, and riding acade- 
mies, or in general for the lighting of 


The lamp is specially recom- 


large areas where the fumes are not no- 
ticeable. 

It is imperative that this lamp be so 
connected that the composition electrode 
To facilitate the correct con- 
nections being made to the circuit, the 


is negative. 


lamp top is plainly marked “positive” and 
“negative” above the respective leading- 
in cables. Should the lamp be operated 
with the copper electrode negative, it will 
burn with a low efficiency copper are, 
which will continually rupture itself. 
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Orangeburg Fibre Conduit. 

Since the manufacture of Orangeburg 
libre conduit began, in 1898, the market 
for this product has grown steadily and 





The character of this material. 
then a complete novelty, and the success 
which has been attained by the conduit in 
practical employment render it one of 
the most interesting departures which, in 
recent years, has been connected with un- 
derground construction. 

The material of which Orangeburg fibre 
conduit is made is wet wood pulp, which 


rapidly, 
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is itself, of course, a mass of coherent and 
interlaced cellulose fibres. This material 
was chosen by the incorporators of the 
Fibre Conduit Company, after years of ex- 
periment and study of the needs of the 
service, as that most nearly ideal. Since 
its inception Orangeburg fibre conduit has 
been endorsed for practical use by  tele- 
phone, electric light and power companies 
and by telephone and electric light engi- 
United States, 
Canada and England. The conduit is now 


neers throughout the 
in use in every state in the Union and in 
every prosperous European country. 

The principle embodied in the manufac- 
ture of the conduit is itself of great sim- 
plicity. In making the conduit wet wood 
pulp, in an excessively thin film, is wrap- 
ped under pressure upon a forming man- 
drel, the individual fibres becoming un- 
separably united into a solid and practi- 
Taken off the 
mandrel the wet pulp structure is sub- 


cally homogeneous wall. 


jected to an air-drving process, after which 
it is placed in a vat of insulating and pre- 
servative liquid which thoroughly — per- 
meates the entire structure. After treat- 
ment the walls of the conduit, upon cut- 
ting, present a strong resemblance to hard 
rubber. 

Orangeburg fibre conduit is manufac- 
tured in socket-joint, sleeve-joint and 
The 
are employed when it is inadvisable or 
the 
socket-joint type, which is the most fre- 


screw-thread_ types. last two kinds 


unnecessary to use concrete. In 
quently used, the socket or slip connec- 
tions are cut on the ends of each length 
of conduit and are automatically turned. 
The socket connections are three-eighths 
of an inch long, slightly tapering and uni- 
form in size. During the process of cut- 
ting the inside of the joint is reamed so 
that there can be no offset at the joints 
when laid. Owing to the automatic for- 
mation of the joints the connections made 
in laying the conduits are perfect in fit 
and alignment. Bends are manufactured 
of all necessary sizes and radii to meet 
turns and curves. 

The great advantages as a tube offered 
by the conduit are most obvious in con- 
nection with the junction of the conduit 
units. ‘Che male and female joints are ac- 
curately cut, so that it is merely neces- 
sary to push one within the other to se- 
cure permanent alignment and, without 
the use of a coupling compound, to form 
a water-tight and gas-proof connection. 
No mandrel is needed to secure alignment, 
nor is it necessary to wrap each joint with 
burlap. 

Because this conduit is manufactured 
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from thin wood films the interior of the 
duct is finished as a perfectly smooth wall, 
without burrs or blisters of any deserip- 
tion, giving a smooth surface for the draw- 
ing-in of cables. 

Orangeburg fibre conduit prevents in- 
jury of any description to the cable sheath. 
But, besides the extreme value it possesses 
from a mechanical standpoint, there are 
advantages in its use of economical im- 
portance. These advantages follow logically 
from the extreme lightness of the ducts, 
a direct consequence of the material of 
which the conduit consists, and it shows 
no deterioration from the action of gas; 
is waterproof and not attacked by acids or 
alkalies; is unaffected by moist earth and 
lasts indefinitely under ground. It is an 
excellent non-conductor and_ practically 
does away with the trouble due to stray 
electrical currents. 


a> 
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National Batteries at the 
Chicago Automobile Show. 
At the recent automobile show held in 

Chicago the National Battery Company, 

Buffalo, N. Y., made an exhibit of a com- 

plete line of “National” sparker, vehicle 

and batteries. 
pearance of the “National” sparker for 

1908 is the same as the 1907 battery, with 

an improvement in the process of assem- 





truck The general ap- 


bling and sealing. Six-volt, sixty-am- 


pere-hour and six-volt, forty-ampere- 
hour batteries were shown operating spark 
coils and lamps. The vehicle 
the “National” method of 
sealing without the use of sealing com- 
The vehicle and truck batteries 


for 1908 are equipped with non-corrosive 


batteries 
showed new 
pound, 
terminals. There were also exhibited a 
panel board and posts and accessories. 
The exhibit was in charge of Bertram 
Smith, Chicago manager, assisted by the 
district salesmen and staff of engineers. 


ee ee 


Dale Company Licensed 
Under Benjamin Cluster 
Patents. 

The Benjamin Electric Manufacturing 
Company, Chicago, Ill, announces that 
the Dale Company, New York, has pur- 
chased a its line of 
wireless clusters which the United States 
Circuit Court of Appeals for the Second 
Circuit recently held to infringe the Ben- 
jamin patent. The Dale Company has 
made settlement for all past infringement 
by the Dale Company and by those who 
have purchased, used or sold these clus- 
ters. 


license to market 
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Spanish Telephone 
Extensions. 

Consul-General B. H. Ridgley, of Bar- 
celona, advises that a royal order was 
published in the Spanish Official Gazette 
on November 12, inviting tenders from na- 
tive firms for the installation of a tele- 
phone system connecting with the French 
wires at the frontier towns of Irun and 
Portbou, the details being as follows: 

The line will start from Madrid and at 
Zaragoza branch off in two directions, one 
passing through Pamplona, Tolosa and 
San Sebastian to Irun, and the other fol- 
lowing the line through Lerida to Bar- 
celona and ‘Tarragona, and thence on 
through Gerona to Poribou on the French 
establishing communica- 
tion between Barcelona and France. Sta- 
tions will be placed at all the towns named 
above. The work will have to be com- 
menced before July, 1908, and terminated 
The contractors will be 


frontier, thus 


within the year. 
required to line wp a number of other 
towns lying near the main route. 

Tenders are also solicited for the con- 
struction and working of telephone sys- 
tems connecting Madrid with Coruna and 
Ferrol, with Pontevedra by way of Orense 
and Vigo on to Gijon, Santander and sev- 
eral other smaller towns. 
known as the Northwestern System. An- 
other, the Southeastern System, will con- 
nect Madrid with Cartagena, Albacete, 
Alicante and Murcia, Almeria, Lorca, 
Linares. Jaen, Granada, Baza and Motril. 
Another system, to be known as the South- 
ern Telephone System, will link up Ma- 
drid with Cadiz, passing through Ciudad 
Real, Almaden, Cordova, Seville and 
Jerez; with Malaga, by way of Bobadilla 
and with Huelva, Caceres, Badajoz and 
Zafra. 

Inasmuch as only native firms. are in- 
vited to compete for these contracts, their 
interest for American exporters lies in the 
fact that large orders will naturally be 
given by the contractors for wire, posts, 
insulators and other material as soon as 
the contracts are finally signed, which it 
is expected will be in January next. 
American firms may or may not think it 
worth while to send representatives here 
to solicit orders. At present, the telephone 
companies of Spain buy their wires prin- 
cipally in Germany and their apparatus 
in Paris and Stocknolm. It would natur- 
ally be difficult to persuade the companies 
to change the system now in use. On the 
other hand, some of our long-distance ap- 
paratus might be profitably introduced 
here. 


This will be 
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A New Westinghouse Air- 
Compressor. 

The Westinghouse Air-Brake Company 
has been for some years supplying various 
industries using compressed air with its 
standard steam and motor driven air-com- 
pressors. In a large number of industries, 
however, there is a demand for a compress- 
or of small capacity. The company has 
therefore developed a small belt-driven 
compressor, now been thor- 
oughly tried out, and which it is prepared 
to manufacture in large quantities. 

The new compressor, which is a three- 


which has 


inch by four-inch belt-driven unit, is char- 
acterized by the same attractiveness of de- 
sign and construction as the larger appara- 
tus now standard in railway and traction 

















WESTINGHOUSE ATR-COMPRESSOR. 


practice and equally successful in commer- 
cial work. The weight of the complete 
unit is 218 pounds and its base is twelve 
inches in diameter. Its compact build en- 
ables it to be located in limited space 
wherever power from shafting or small 
motor drive is available. It is particularly 
adapted to gas-engine starting, automobile- 
garage use, charging storage tanks for 
small pneumatic: tools, general machinery 
cleaning and in a great variety of cases 
where compressed air at high or low press- 
ures, but in small quantities, is required. 
The compressor is of the vertical single- 
cylinder, single-acting, water-jacketed 
type, operated by power delivered to a 
thirty-inch flywheel attached to a crank 
shaft, the rotation of which drives the pis- 
ton in the cylinder by means of a connect- 


ing rod. The diameter of the air-cylinder 
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is three inches, the stroke of the piston is 
four inches and the rated capacity of the 
pump is four cubic feet of free air at 
250 revolutions minute. It will 
operate satisfactorily against any air press- 
At 250 revolu- 
tions per minute, its speed of maximun 
efficiency, and against 200 pounds ai 
pressure, approximately one brake horse- 


per 


ure up to 250 pounds. 


power is required. 

Since the act of compressing air a! 
ways raises its temperature, the cylinder 
is surrounded by a water jacket, throug): 
which a constant circulation of water 
maintained, thus lowering the temperature 
of the discharged air and increasing tli 
efficiency of the compressor and at the 
same time greatly reducing the effects o! 
overheating, due to prolonged operation. 


a> 
a 





Metropolitan Electric Repair 
Protective Association. 

A number of gentlemen, .representin: 
the leading electrical repair companies © 
New York city, met on Thursday nigh, 
December 12, in the rooms of the Modern 
Science Club, 125 South Elliott place. 
Brooklyn, N. Y.. for the purpose of 0 
ganizing a trade association, the necessit | 
of which has long been felt. James I. 
Hughes, of the Charles A. Borne Com- 
pany, New York, was elected temporar 
chairman and Leopold F. Luedecke, o 
the Thompson-Bonney Company, Broo! 
lyn, was elected temporary secretar) 
Mr. Hughes stated the purpose of the ne 
association, emphasizing the essential re- 
sons why such an association should | 
called into existence. He touched upo: 
the abuses and impositions the repair mar 
has become more and more exposed to b) 
irresponsible parties, and said that th 
time was ripe for them to organize ii 
self-defense. This sentiment was en 
thusiastically received, and a general de- 
bate ensued in which the most. salien 
points of the repair business were dis 
cussed. 

It was decided to name the new organ 
ization “The Metropolitan Electric Repai” 
Protective Association.” The chairman 
appointed a committee to prepare a con- 
stitution and by-laws, consisting of Joh» 
P. Bonney, chairman; Eugene E. Hig- 
gins, of the Graham Brothers Compan: 
New York, and Leopold F. Luedecke. 

Mr. Hughes read letters from: the ele«- 
trical repair companies not represented 
at the meeting who promised their heart) 
cooperation. 

The meeting was then adjourned, to 
meet again January 16, 1908. 
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A Jeffrey Overhead Carrier 
at Seattle, Wash. 

All steamboat cargo discharged or 

waiting shipment at the Virginia Street 

Hock in Seattle, Wash., is stored in a 
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dustrial condition which involves the 
movement of packages, or miscellaneous 
articles, in large numbers between fixed 
points, a brief description will be of gen- 


eral interest. 








Ratmnway AVENUE, SEATTLE, WASH., WAREHOUSE AND CARRIER. 


irechouse of the company. located on the 
posite side of Railway avenue, distant 
wut 250 feet from the dock. 

‘To transfer the large volume of miscel- 
neous freight handled daily between the 
ock and warehouse economically and at 
le necessary speed without obstructing 





As shown by the accompanying illus- 
trations, the dock and warehouse are con- 
nected by a light elevated structure which 
supports a continuously-moving carrier of 
the endless-chain type, with terminals on 
the dock level at one end and on the see- 
ond floor of the warehouse at the other. 








adele a 


CARRIER AT Dock END, SEATTLE, WAStm. 


trailic in the street, the company has re- 
cently installed an overhead carrier which 
performs the work at a cost which is 
hardly appreciable and which is capable 
of handling the freight more rapidly than 
it is possible to load or dispose of it at 
the terminal points. 

As the equipment is very simple and 
can be modified to suit practically any in- 


The carrier consists of a series of 
wooden flights, nine inches wide by four 
inches thick and thirty inches long, made 
of Pugent Sound fir. These are secured 
every twelve inches to two strands of 
No. 180 Jeffrey steel thimble roller chain, 
forming a practically continuous apron, on 
which the freight is carried. Wedge- 
shaped blocks attached to every third 
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flight serve to push or retard such freight 
as might otherwise roll down the incline 
at the dock end. 

The machinery is driven at the upper, 
or warehouse, end by a ten horse-power 
electric motor and, being reversible, it 
carries the freight to equal advantage in 
either direction. It is designed to handle 
packages not exceeding three feet wide 
and four feet high, which normally con- 
sist of salmon in cases, sacks of salt and 
sugar, barrels of cement and miscellaneous 
articles 1,000 
lt travels at a speed of 
seventy feet per minute and consumés 
about six horse-power when delivering 


weighing as 
pounds each. 


much as 


1,000 packages, weighing one hundred 
pounds each, per hour. This rate of de- 
livery is based on the speed at which the 
packages can be loaded and eared for at 
the terminal points, and is much below 
the actual capacity of the machine. 

The plant was designed and installed by 
the Pacifie Engineering Company, of 
Seattle, Wash., the conveying machinery 
being furnished by the Jeffrey Manufac- 
turing Company, of Columbus, Ohio. 

A conveyer of this type will often pay 
for itself in a few months, and, if properly 
built and operated, it will last for many 
years, practicaily without repairs or re- 
newals, 

The Jeffrey Manufacturing Company 
has installed several machines of this gen- 
eral character for delivering freight to, 
and receiving it from, ships direct, the 
outer end being made adjustable to the 





rise and fall of tide and freeboard of 
vessels. 
Illuminating Engineering 
Society. 


The next meeting of the New York sec- 
tion of the Illuminating Engineering 
Society will be held in the Engineering 
Societies Building at 8.15 Pp. m., Thurs- 
day, January 9. A paper by Dr. H. H. 
Seabrook on “Light and the Eye” will be 
presented and discussed. 

A meeting of the Boston section of 
the Illuminating Engineering Society 
was held on December 18. The meet- 
ing was called to order by Chairman 
Campbell at 8.20 Pp. mM. The chair- 
man, after calling attention to the fact 
that the next session will be the annual 
meeting of the society, introduced Pro- 
fessor Puffer, who presented an interest- 
ing paper on “The Variables of Illuminat- 
ing Engineering.” Considerable discus- 
sion followed, participated in by Professor 
Puffer, Professor Clifford, Dr. Bell, 
Messrs. Campbell, Codman, Hatch, Ware, 
Curry and others. 
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DOMESTIC AND EXPORT. 

TELEGRAPH LINE FOR TIBET—The construction of a tele- 
graph line into Lhassa, the capital of Tibet and the residence of 
the Dalai Lama, the supreme head of the Lamaist hierarchy, has 
heen sanctioned. This innovation was recommended by a Chinese 
resident at Lhassa, who, since the advent of the British expedition 
of 1904, has been working for the enlightenment’ of the Tibetans. 


HUDSON RIVER ELECTRIC POWER COMPANY GRANTED 
PERMISSION TO ISSUE $3,000,000 BONDS—The Hudson River 
Electric Power Company has been granted permission by the Up- 
State Public Service Commission to issue $3,000,000 in bonds to 
construct a storage and electrical power dam on the Sacandaga river 
for the purpose of supplying electricity in Saratoga, Ballston, Me- 
chanicsville, Troy, Albany, Watervliet, Schenectady and Amsterdam, 
N. Y. The company asked for permission to issue bonds amount- 
ing to $2,232,000. The order to be issued will contain provisions 
requiring the company to report under oath the sale or sales of the 
bonds authorized, the terms and conditions of such sale and the 
amount realized therefrom, and to make a verified report at least 
once in every six months showing in detail the use and application 
by it of the moneys so realized until such moneys shall have been 
fully expended. As this is the first case arising before the com- 
mission which involves the issuance of additional stock and bonds 
by the applying company, the commission has endeavored to indicate 
what consideration or tests will be applied in the determination 
of cases of this character. The opinion by Commissioner Decker 
sets forth definitely that. an application to issue additional capital 
involves the following principal considerations: The purposes to 
which the proceeds arising from the sale of the securities are to 
be applied; the amounts reasonably necessary for the consummation 
of such purposes, and the character of the securities proposed to be 
issued. The final consideration mentioned in the opinion is as to 
whether there is a reasonable prospect of fair return upon the 
investment proposed, to the end that securities having’ apparent 
worth but actually little or no value may not be issued with the 
sanction of the commission. 


TELEPHONE AND TELEGRAPH. 
AVOCA, N. Y.—The Overland Telephone Company is erecting a 
direct wire to Bath. 


SOUTH WENTWORTH, N. H.—The White Mountain Telephone 
Company has begun work on a new line to extend from West Rum- 
ney into Dorchester. 

BALTIMORE, MD.—The Chesapeake & Potomac and the Mary- 
land Telephone companies have made new contracts with the city 


at lower rates than those now in effect. 


SYCAMORE, ILL.—The De Kalb County Board of Supervisors 
has given the Exchange Telephone Company a franchise to do busi- 


ness in this county. Work will begin at once. 


COLUSA, CAL.—The Colusa County Telephone Company is 
making progress in building its system throughout Colusa county. 
All the poles have been set in Colusa, Arbuckle, Williams, Maxwell, 
Grimes and Princeton, and the crew is now stringing lines. 


TREZEVANT, TENN.—The Trezevant Telephone Company has 
been organized for the purpose of establishing an independent sys- 
tem in Trezevant. .O. C. Sloan was elected president, and Nevins 
Arnold secretary. The company will connect with the Dixie and 
other independent lines in the adjacent territory. 


SPOKANE, WASH.—The city of Wallace, Ida., has granted 
Walter C. Clark and Daniel G. Price a franchise to maintain a tele- 
phone system. The system is to be in operation in six months 
from the date of the ‘first publication of the franchise. The line 


will connect with the lines already built by Messrs. Clark & 


Price and later with the Interstate company’s lines. -Wallace has a 
population of 15,000. r 


SPOKANE, WASH.—A. E. Harris, deputy forest ranger, Palous: 
National Forest, southeast of Spokane, announces that a telephon 
line is to be built next year from Palouse, Wash., along the foresi 
trail from Woodfell to the Chadi ranger station, seventeen miles 
Ten miles of the trail is completed. The object of the trail is to 
aid the fire patrol, and to enable stockmen to get supplies into th 
range with greater ease. 


HOUSTON, TEX.—Fred Reed and John Slusher, the organizer 
of the Home Telephone Company in Houston (automatic) as well a 
the organizers of an automatic company for Galveston, have close: 
contracts for the purchase of supplies and the needed apparatus 
They expect that they will be ready to begin active work within 
forty or sixty days. It is the purpose of the company to expen: 
about $600,000 in the installation of the plant. 


HARRISBURG, PA.—The Bell Telephone Company of Philade! 
phia has filed notice of a change of name to the Bell Company o 
Pennsylvania, due to the recent absorption of the Pennsylvani: 
Telephone Company and the Delaware & Atlantic Telephone Com 
pany, and an increase in its capital stock from $30,000,000 to $60) 
000,000. The new company will operate in Pennsylvania east o 
the Alleghany Mountains, and in Delaware, Virginia, New Jersey 
Maryland and the District of Columbia, and will have its head 
quarters in Philadelphia. 


NEW YORK, N. Y.—Charles L. Lapham has filed plans in thé 
Bronx for a wireless telegraph station, to be the permanent station 
for New York city in a chain of wireless telegraph posts across the 
country. The building is to be erected at 170th street, east oi 
Jerome avenue on a lot thirty feet by thirty feet, and is to be 200 
feet high. Mr. Lapham, who is an official of the Pacific Wireless 
Telegraph Company, said that the local station will be on a chain 
from Chicago to Boston, with branches to the principal cities to 
the South. The company’s line, he added, is now in operation be 
tween Chicago and Milwaukee. 


NEW HAVEN, CT.—No plans have yet been made for the elec 
tion of a president of the Southern New England Telephone Com 
pany to fill the vacancy caused by the death of Morris F. Tyler 
James T. Moran, a director and counsel of the telephone compan) 
states that the company will be operated for the present under th: 
direction of Vice-President James English and the committee of th: 
board of directors appointed by President Tyler some months befor 
his death, and consisting of General Thomas Sherwin, of Boston: 
Judge A. Heaton Robertson, John W. Alling, Max Adler and James 
T. Moran. The annual meeting of the company will be held on 
Tuesday, January 28, and it is considered doubtful if any definite 
action will be taken in regard to President Tyler’s successor befor: 


that time. 
DATES AHEAD. 


American Association for the Advancement of Science. 
meeting, Chicago, Ill., December 30 to January 4. 

South Dakota Independent Telephone Association. 
S. D., January 8-9, 1908. 

Chicago Electrical Show. Coliseum, Chicago, January 13-25, 1908. 

International Independent Telephone Association. Annual meet- 
ing, Chicago, Ill., January 21, 22 and 23, 1908. 

Nebraska Independent Telephone Association. 
Omaha, Neb., January, 1908. 

Wisconsin Electrical Contractors’ 
Milwaukee, Wis., January 15, 1908. 

Northwestern Electrical Association. 
Wis., January 15-16, 1908. 

Ohio Independent Telephone Association. 
bus, Ohio, March 19, 1908. 


Annua! 


Mitchell, 


Next meeting 


Association. Next meeting, 
Annual meeting, Milwaukee, 


Next meeting, Colum 
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PERSONAL MENTION. 

MR. C. M. HOBBS has resigned as general manager of the 
Nevada-California Power Company, Tonopah, Nev., and will spend 
some time abroad. Delos A. Chappell, of Denver, Col., who was 
r--ently elected president of the company, will also assume the 
dries of manager. 


MR. LLOYD LYONS, formerly assistant manager and assistant 
tr.asurer of the San Juan Light and Power Company, of Sar 
jJvan, Puerto Rico, has been made secretary of the Mobile (Ala.) 
L: ht and Railroad Company, and is now in charge. Mr. J. E. Z. 
\\, ‘son, the former secretary, who held the position for more than 
a > ar, has returned to St. Louis, where he will engage in business. 


iR. THOMAS F. BECHTEL, general auditor for the Grand 
hk. ids-Muskegon Power Company since the amalgamation of that 
e) rprise with the Grand Rapids Edison Company last summer, 
h resigned his position, to take immediate effect. Mr. Bechtel 
h made no definite business plans for the future, and will not 
do so until after his return from a trip to Florida and Cuba in 
se -ch of rest and recreation. Mr. Bechtel has been connected 
\. & the electric light and power business in Grand Rapids since 
t organization of the Grand Rapids Edison Company, about 
t\outy years ago. Its extensive growth and successful development 
have been largely due to his energy and personal efforts as secretary 
an.) treasurer. 


\R. J. W. AGER, electrical aide in the Bureau of Yards and 
D.-ks, United States Navy Department, has resigned to enter the 
en vloy of Muralt & Company, New York city, as manager of the 
southern office, in Birmingham, Ala. Mr. Ager is a graduate of 
Columbia University, with the degree of M.E., and of Massachusetts 
In -titute of Technology, with the degree of E.E. During 1905 and 
part of 1906 he was an engineer with the Western Electric Company, 
in New York city, and since that time has been in the service of 

United States Navy Department. His last work in this con- 
nection was with the engineering and construction being carried 
cout in the movement to consolidate the power plants in the various 
ited States navy yards. 


MR. H. W. CLAPP was tendered an informal luncheon at the 
‘ugineers’ Club 6n Saturday, December 14, by some of his business 
friends in New York. Mr. Clapp has recently accepted a position 
in the electrical organization of the Southern Pacific Company, 

nd will shortly move to San Francisco. Among those present 

re: W. J. Clark, manager traction department; T. Beran, man- 

r New York office; J. G. Barry, manager railway department; 

B. Potter, engineer railway department, General Electric Com- 
pany; A. R. Whaley, general superintendent electric zone; C. L. 
lsordo, superintendent electric zone, New York Central & Hudson 
i.'ver Railroad Company; J. S. Doyle, superintendent car equip- 

nt, Interborough Rapid Transit Company; H. N. Latey and 

R. Slater, of Latey & Slater Company; W. H. Sawyer, engineer, 
ford, Bacon & Davis; J. R. C. Armstrong, electrical engineer; 

exander McIver, superintendent equipment; W. C. Campbell, 

istant superintendent equipment, New York City Railway Com- 

iv; F. V. Greene, Westinghouse Air-Brake Company; A. H. 

son, St. Louis Car Company; J. G. Buehler, president and treas- 
urer, Columbia Machine Works, New York city; C. S. Hawley, 
Consolidated Car Heating Company. During the five and one-half 
years he has spent in and about New York, Mr. Clapp has been 
engaged in some of the most important electric railway propositions 

special representative of the railway engineering and construc- 
on departments of the General Electric Company. He is a son of 

.. Boardman Clapp, managing director of the Melbourne (Aus- 

alia) Tramway and Omnibus Company. Before coming to America 

r. Clapp was for four years superintendent of motive power of 
‘he Brisbane Tramway Company, Brisbane, Australia. 


NEW INCORPORATIONS. 

LANSING, MICH.—Pellston Light and Power Company, Pellston 
435,000. 

FARGO, N. D.—The Montpelier Telephone Company, Montpelier, 
N. D.; $5,000; incorporators, Frank S. Eddy, R. C. Carley, M. H. 
Johnson and others of Montpelier, N. D. The Western Telephone 
Company, Sawyer, N. D.; $50,000; incorporators, William Hodges, 
0. J. Mortenson, both of Sawyer, N. D., and N. T. Weum, of Minne- 
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apolis, Minn. Hegton Telephone Company, Arvilla, N. D.; incor- 
porators, W. G. Williams, M. McCabe, Owen Williams, all of Arvilla, 
N. D. 


ELECTRIC LIGHTING. 
ERIE, PA.—The electric lighting contract has been awarded to 
the Erie County Electric Company. 


SAYBROOK, ILL.—William Schuler has become the owner of 
the Mansfield electric light plant. 


GRASS VALLEY, CAL.—The Sultana Mine Company is consider- 
ing the installation of an electric plant, to cost $20,000. 


HAGERSTOWN, IND.—A site has been purchased for the pro- 
posed town electric light plant, and work will soon begin. 


ROANOKE, IND.—Steps have been taken by the town board of 
Roanoke to construct and equip an electric light plant. 


MOLINE, ILL.—A new 5,000-horse-power turbine unit has been 
installed at the Moline plant of the People’s Power Company. 


EASTCHESTER, N. Y.—The town supervisor has proposed the 
establishment of a municipal light plant, and the matter is under 
consideration. 


MUSKEGON, MICH.—The Muskegon Heights council has entered 
into a one-year lighting contract with the Muskegon Traction and 
Lighting Company. 


KEWAUNEE, WIS.—A special election will be held on January 
18 to decide whether the city shall install an electric light plant or 
give the contract to a private company. 


FRESNO, CAL.—The Mount Whitney Power Company has made 
application to the board of supervisors for a franchise to extend its 
electric power line into Whitney county. 


McCOOK, NEB.—The McCook Electric Light Company has added 
to its present plant two thirty-five-kilowatt, direct-current generators, 
belted to a 100-horse-power Weber producer gas engine. 


GOUVERNEUR, N. Y.—The Hannawa Power Company has pur- 
chased what is known as the Gardner property on the West Side, 
and will construct its transforming station upon that site. 


HUNTINGTON, W. VA.—The city council has awarded the street- 
lighting contract for the next ten years to Harry H. Hughes, whose 
bid was $47 per lamp. The contract goes into effect January 1, 1909. 


LIGONIER, IND.—At an election held for the purpose it was 
voted to install and operate a municipal electric light plant. The 
estimated cost of such a plant has been placed at from $20,000 to 
25,000. 

LECOMPTE, LA.—The board of aldermen has decided to adopt 
the electric light plant specifications submitted by C. Scott Yeager, 
of Alexandria. Baldwin Wood, of New Orleans, will supervise the 
construction of the plant. 


ALBANY, N. Y¥Y.—The Public Service Commission of the Second 
District has granted the petition of the Orange County Lighting Com- 
pany for authority to issue $40,000 bonds under a mortgage for 
$300,000, dated March 1, 1905. 


TULSA, OKLA.—The Tulsa corporation, successor to the People’s 
Gas and Electric Company, will spend between $75,000 and $100,000 
within the next three months on its electric plant. Contracts have 
been signed for the equipment. 


SODUS, N. Y.—The Sodus Gas and Electric Light Company has 
filed a petition with the Public Utilities Commission for authority 
to issue $75,000 additional capital stock, and thereby to increase its 
capital stock from the present amount of $15,000 to $90,000. 


SOUTH SAN FRANCISCO, CAL.—W. J. Martin, of the South 
San Francisco Land and Improvement Company, has been awarded 
a franchise and the right to erect poles and wires for the furnishing 
of electricity for power and light in this township by the board of 
supervisors. 

NEW YORK, N. Y.—At a special meeting of the stockholders of 


the Nassau Light and Power Company it was voted to mortgage the 
property and franchise of the company to secure an issue of $1,000,- 
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000 in five-per-cent bonds, dated October 1, 1907, and payable October 
1, 1927. The plant is located at Roslyn, N. Y. 


TRINIDAD, COL.—Aguilar, one of the most prosperous camps 
in Las Animas county, wiill soon be equipped with an electric light 
and power plant, the city council having granted a twenty-year 
franchise to Hawkins & Barnett, of this city, who will immediately 
commence the construction of a $25,000 plant. 


WASHBURN, WIS.—The city council has concluded the pur- 
chase of the outside equipment, good will, and business of the Wash- 
burn Electric Light and Power Company. The power plant was also 
leased. The lighting plant will be managed by a commission com- 
posed of five members appointed by the mayor. 


OTTAWA, ONTARIO—The Ottawa city council has completed an 
arrangement with the Ottawa Electric Company for the purchase of 
the street-lighting plant, which will be added to the general electric 
plant already owned by the municipality. The price agreed upon is 
$29,000. The city will take possession on December 28. 


HAMILTON, OHIO—At a stockholders’ meeting of the Columbia 
Gas and Electric Company, held recently, James C. Ernst, of Coving- 
ton, was elected a vice-president of the company. The stockholders 
decided not to issue $1,000,000 preferred stock, as had been planned, 
and the capital will consist of $50,000,000 common stock only. 


BOSTON, MASS.—The Charlestown Gas and Electric Company 
has petitioned the board of gas and electric light commissioners for 
authority to issue additional capital stock to the amount of $100,000, 
and for permission to use the proceeds of this issue for the payment 
of its floating debt and the cost of permanent additions to the plant. 


ALBANY, N. Y.—The hearing on the petitions for authority to 
issue $100,000 stock and a mortgage of $500,000, with bonds of $300,- 
000 to be issued under such mortgage, has been postponed until 
January 20 in the case of the Niagara Falls Lighting Company. 
The petition for the extension included permission to build a large 
plant at Niagara Falls. 


RAPID CITY, S. D.—The Dakota 
ganized, has taken over all the neighboring water, 
rights in this vicinity and proposes to furnish Rapid City and 
territory with light and heat. * Its plant will have a 
1,600 horse-power and will be in operation some time 


Power Company, newly or- 
flume and ditch 


adjacent 
capacity of 
during the coming year. 


ROCK ISLAND, ILL.—At a meeting of the East Moline city 
council, Harry D. Swartz, manager of the Central Union Telephone 
Company, and Charles E. Knorr, who represent the Electric and 
Gas Heating and Lighting Company, presented an ordinance for a 
twenty-year franchise to furnish street lights for the city and also 
to light the city hall. 


McDONALD, PA.—August Valentour, W. H. Young, B. Frankell, 
G. W. Smith and D. L. Williams have applied for a charter for the 
organization of an electric heat and power company to be formed in 
McDonald. The organization will be known as the McDonald Elec- 
tric Light, Heat and Power Company and will supply electricity to 
McDonald and surrounding towns. 


BOSTON, MASS.—The gas and electric light commissioners have 
granted the Stockbridge Lighting Company permission to issue 
250 shares of new capital stock of the par value of $100 each. The 
proceeds of 222 shares are to be devoted to the payment of the cost 
of the company’s distributing plant, and the proceeds of twenty-eight 
shares to be used for working capital. 


EAGLE LAKE, TEX.—At a reorganization of the water, electric 
light and gin plants Dr. F. O. Norris was elected president and M. E. 
Guyun, of this city, and G. O. Herder, of Weimar, were elected di- 
rectors. J. C. Semprez and Hoynie Matthews were reelected di- 
rectors. The first-named gentlemen took the places of B. L. Vine- 
yard, A. M. Waugh and L. T. Hahn, resigned. 


SCRANTON, PA.—To supply electric light for Olyphant and 
Archbald, and possibly Jessup, a new company is being formed by 
the following residents of that portion of the county and will secure 
a charter from the department at Harrisburg: John J. Sweeney, 
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Henry V. Lawler, B. J. McGuire, W. G. Robertson, John Smoulter, 
B. J. Cummings, Andrew Smolka, C. P. Ford and Frank Hemme!- 
right. Attorney James J. O’Malley represents the company. 


MENOMONIE, WIS.—The new water-power plant of the Chipp 
wa Valley Electric Railroad Company in this city is now developin. 
power. Regular service will be established to Eau Claire short! 
The first development is 3,000 horse-power which will be increas: 
The ultimate plan contemplates bringing the power from Cec 
Falls and Downsville to this city. It is estimated that about 1,0 
horse-power can be developed at each of these points on the R 
Cedar river. 

GREENCASTLE, IND.—Paul H. White, of Indianapolis, is 
applicant for a franchise empowering his company to bring a hi 
tension wire through this city and to furnish electricity for li; 
and power. The company with which Mr. White is connected i 
hew one that contemplates the construction of a large power pl: :t 
in Vigo county for the generation of electricity to be transmit 
to Indianapolis. Frank M. Fauvre, of Indianapolis, is one of | 
leading men in the enterprise. 


ALBANY, N. Y.—On the application of the Nassau Light a 
Power Company to the Public Service Commission of the Sec: 
District for an authorization of the acquirement of $35,000 capi 
stock of the Oyster Bay Electric Light and Power Company an or::r 
has been issued by the commission granting the petition. The stock 
of the Oyster Bay company was actually purchased by the Nass.iu 
Light and Power Company in 1905, without applying as required 
law to the commission of gas and electricity. In its petition to 
Public Service Commission the company claimed that it was ignor 
at the time that such consent should have been secured and }; 
acted in good faith in the matter. 


FARIBAULT, MINN.—The Scott mill and water power, loca 
several miles north of this city on the Cannon river, which has beo1 
purchased in connection with the Polar Star electric light and poy 
plant in this city, by the Northern Heat and Electric Company, 
St. Paul, will be greatly improved during the coming season. F\ 
hundred horse-power can be developed. A new concrete dam \ 
be put in and many other improvements made at the mills. Seve: 
engines will also be installed to be used in case of low water. ‘| 
power will be conveyed to this city, to be used in the light. a 
power plant. There is also a possibility that power may be | 
nished for the proposed electric line to be built through here 
Twin City capitalists. 


PORTLAND, ORE.—A report and estimate of expenses of the ci 
lighting department, submitted to the mayor by Thomas G. Gree! 
D. A. Pattulo and M. A. Fleischner, of the executive board, fay: 
a municipal plant for Portland. About $100,000 yearly is requi: 
for electric lights furnished by the Portland Railway, Light a: 
Power Company. As the municipality grows, the report states, | 
expense of this department will increase. In view of this f: 
the committee suggests that it would be well to investigate con 
tions with the object of establishing a lighting plant, from pow 
furnished by Bull Run river. The report of the committee stat 
that Portland is a poorly lighted city at present, and recommen: 
at least seventy-five additional arc lamps in various sections | 
next year. The contract with the Portland Railway, Light a1 
Power Company expires December 31, 1908. 


WATERTOWN, N. Y.—By a decision of the Public Service Con 
mission anent the application of the Watertown Light and Pow: 
Company for leave to issue stocks and bonds to the amount 
$280,000 for improvements made on their plant and property, t! 
entire litigation which the city has been conducting against t! 
company is practically closed, the decision being in effect a comple! 
victory for the lighting company. The decision states in part the 
the commission will not investigate nor inquire into the correctne 
of the capitalization of the lighting company, as authorized by 1) 
former commission, or inquire into any alleged over-capitalizatico 
existing at that time, and holds that it results from the above th: 
the evidence proposed to be given by the city of Watertown as | 
the value of the physical properties of the applicant will not |) 
required; that no further inquiry will be made into the subject of 
the value of the properties of the Watertown Light and Powe: 
Company; that the case shall be considered as closed, and determi 
nation shall be made upon the record hereto made. 
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ELECTRICAL SECURITIES. 

The market last week continued dull and irregular, and _ fol- 
sved the drifting characteristics of the previous two weeks. Al- 
ough the trading was dull and professional, some gains were reg- 
ered, and the market as a whole has a slightly more hopeful 
pearance. It is understood that large banking interests are 
posed to radical price movements one way or the other, and a very 
ective weapon has been used in the bankers’ control of the money 
rket. There has been some improvement in investment buying, 
d it is chiefly in the bond list that advances have been recorded. 

» end-of-the-year dividends, it is expected, will create an easier 

ietary condition, and this may result in considerable exchange 
currency, and thus stimulate the market. 

Dividends have been declared upon the following electrical se- 

ities: Cincinnati (Ohio) Street Railway Company; regular 

rterly dividend of 144 per cent, payable January 1. Bell Tele- 

ne Company of Philadelphia; regular quarterly dividend of 1% 

cent, payable January 15. Consolidated Traction Company, 
isburg, Pa.; regular semi-annual dividend of 1 per cent on the 
amon stock, payable December 31. Manchester (N. H.) Trac- 

i, Light and Power Company; regular quarterly dividend of 2 

cent, payable January 15. St. Joseph (Mo.) Railway, Light, 

it and Power Company; regular quarterly dividend of 144 per 

t on the preferred stock, payable January 1. Tri-City Railway 
| Light Company; regular quarterly dividend of 114 per cent on 

preferred stock, payable January 2. Little Rock Railway and 

«trie Company; regular semi-annual dividends of 3 per cent 

the preferred and 2 per cent on the common stock, payable 
cember 31. United Traction Company, of Pittsburg, Pa.; regular 
mi-annual dividend of 2% per cent on the preferred stock, payable 
inuary 20. Regular guaranteed semi-annual dividend of $2 per 
iare on the preferred stock of the West End Street Railway, 
ston, Mass., payable January 1. Havana (Cuba) Electric Railway 
ompany; regular quarterly dividend of 114 per cent on the pre- 

rred stock, payable January 15 to stock of record December 31. 
10 Paulo (Brazil) Tramway, Light and Power Company; quarterly 

vidend of 2144, per cent, being an increase of 44 per cent from the 

st quarterly dividend of 2 per cent. Knoxville (Tenn.) Railway 
ud Light Company; regular quarterly dividends of 114 per cent on 
ie preferred stock and 1 per cent on the common stock, payable 
Mecember 31. Maryland Electric Railways Company, Baltimore, 

id.; a semi-annual dividend of 1 per cent, payable January 2 to 
‘ockholders of record December 31. Six months ago 2 per cent 
was declared and a year ago an initial dividend of 114 per cent 
vas declared. Mexican Telegraph Company; regular quarterly 
iividend of 21%4 per cent, payable January 15 to stock of record De- 
ember 31. Central & South American Telegraph Company; regular 
quarterly dividend of 1144 per cent, payable January 8, to stock-of 
cord December 31. Massachusetts Lighting Companies; regular 
uarterly dividend of 114 per cent, payable January 15 to stock of 
ecord January 1, 1908. Washington Water Power Company, ot 
pokane, Wash.; regular quarterly dividend of 1°4 per cent, payable 
inuary 2 to stock of record December 20. 


ELECTRICAL SECURITIES FOR THE WEEK ENDED DECEMBER 21. 


New York: Closing. 
Allis-Chabhners: COMMON: «6.60066 6 ose ccna 54 
Allis-Chalmers preferred. «..... i... cscs cawee 16% 
BOOK Rapid PLAneiG. 5. .< cus os cc eiisernmars 39% 
GORI Cs biacais arcsec’ c5 Sauoe oreke we 9614 
CONOR Dy PCOCEING  cloercccicdcc cece s emcee wees 113% 
Interborough-Metropolitan common.......... 636 
Interborough-Metropolitan preferred......... 1714 
Kings County Blcctric. 2... occ. is cccncweeenncs 90 
Mackay Companies (Postal Telegraph and 

CUBIC) COMMON 6. ois ose crsis creresien cc ulareds 53 
Mackay Companies (Postal Telegraph and 

CaDlGs) PRGlOENGUs «<< 6 eiiacs c-ors: slates arnteiotee 587% 
IVEATIECN IO VAUOON 6 6-5 6.50 Helse ecack0'o Gatieelews 116 
Metropolitan Street Railway................. _- 
New York & New Jersey Telephone.......... 94 
NV CREORIN (ClIMOQWes S's 6 oor c.cece ty a marereneewieres 55 
Westinghouse Manufacturing Company...... 43 

Boston: Closing. 
American Telephone and Telegraph......... 100% 
Edison Electric Illuminating................ 205 
Massachusetts Wieetric: . 6. occ s ceceewwieres 38 
New England Telephone...............ceee. 102 


Western Telephone and Telegraph preferred. — 
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Directors of the American Telephone and Telegraph Company 
have declared the regular quarterly dividend of 2 per cent, payable 
January 15 to stock of record December 31. 

At the annual meeting of the Massachusetts Electric Companies, 
held December 18, the following-named trustees were reelected for 
three years: Gordon Abbott, Alexander Cochrane, Reginald Foster, 
Stillman F. Kelley, Walter Hunnewell. There were 206,377 votes 
cast, representing 123,985 preferred and 82,392 common shares. 
President Abbott stated that it was not the intention of the trustees 
to declare a scrip dividend representing back dividends until such 
a time as the Massachusetts Electric Companies was in a position to 
resume dividends at the regular rate of 4 per cent annum. 
Assuming that the subsidiary companies are able next year to sell 
a substantial issue of bonds and provided that the companies do 
not greatly feel the effect of the business depression, he believed 
that preferred dividends would be resumed next fall. Since the 
close of the last fiscal year, ended September 30, the gross earnings 
of the subsidiary companies show an increase of about five per 
cent over last year. 


per 


Philadelphia: Closing. 
Electric Company of America............... 934 
Electric Storage Battery common............ 28 
Electric Storage Battery preferred........... 28 
Wn NSIS PINDOCONIG sg os 2 'o8cic e Cae nine ese 61% 
Philadelphia Rapid Transit................. 174 
United Gas Improvement... ... .. 6... ceeeec. 74, 

Chicago: Closing. 
CHicage TOlMNONG.. . ois eacseies sk eee 109 
Commonwealth-Edison ...................-. 13715 
Metropolitan Elevated preferred............. 46 
National Carbon common................... 55 
National Carbon preferred... .......2..cccces 1001, 

ELECTRIC RAILWAYS. 
LOS ANGELES, CAL.—The Azusa-Glendora line of the Pacific 


Electric Railway Company was opened to Azusa December 4. 


MONTREAL, QUEBEC—The Quebec Railway and Light Com- 
pany will appeal to the Dominion Government for permission to in- 
crease its capital. | 

SOUTH BETHLEHEM, PA.—The South Bethlehem & Saucon 
Street Railway has placed in operation its line to Colesville, three 
and one-half miles. 


TOLEDO, OHIO—The annual meeting of the Toledo Railways and 
Light Company will be held here January 16. The number of di- 
rectors is to be increased from seven to nine. 

PORTLAND, ME.—The preliminary survey of an electric railroad 
line from Limerick to East Waterboro has been completed and 
work will be commenced as early in the spring as possible. 


RIVERSIDE, CAL.—Construction has been begun on the electric 
trolley line which is to connect Riverside and Colton. The contract 
for the grading has been let to Garnsey. & Pitzer, of Los Angeles. 


WOODLAND, CAL.—The Northern Electric Company has been 
granted a franchise to operate an electric railway the full length of 
Main street. The work within the city limits is to be completed 
before October 1, 1908. 


BOSTON, MASS.—The railroad commissioners have approved the 
issue of $200,000 in bonds by the Worcester Consolidated Street Rail- 
way Company, to pay for floating indebtedness incurred in the 
construction and equipment of the road. 


SALAMANCA, N. Y.—The Limestone division of the Western 
New York & Pennsylvania Traction Company has been completed 
and cars are running between Bradford, Pa., and Limestone, N. Y. 
Eventually the line will be continued through Limestone to Carroll- 
ton, where there will be a connection with the Clean-Salamanca di- 
vision. 

WALLA WALLA, WASH.—The Washington-Oregon Traction 
Company has submitted an ordinance requesting that a franchise 
be granted the company for right of way through certain portions of 
Walla Walla. The‘purpose of the company is to operate an electric 
line from the city to the Blue Mountains, a distance of some fifteen 
miles. 


MIDDLETOWN, CT.—The Consolidated Railway Company is 
pushing the preliminary work for the electric road which is to 
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run from this city to Middlefield. A gang of workmen has been 
grading for a month, and it will continue to work as long as the 
weather permits. The line will be opened for business early next 
summer. 


LITTLE ROCK, ARK.—The contracts for the construction of the 
grade for the new Little Rock & Pine Bluff Traction Company’s 
interurban line between this city and Pine Bluff, have been let, and 
already work has been commenced on its construction. Ground 
has been broken at a point twenty-five miles from Little Rock, and 
the grading gang is working this way. 


GARY, ILL.—work has been started on the line of the Gary & 
Interurban Railway Company, in the new town of Gary. The road 
will extend for three miles along the main street, connecting with 
the various railroads. Following is the board of directors: Frank 
N. .Gavet, Whiting; M. N. Castleman, Gary; C. B. Manbeck, Whiting; 
W. E. Schrage, Whiting, and J. A. Gavet, Hammond. 


BOSTON, MASS.—The railroad commissioners have received a 
petition signed by William S. Loomis and others, being a majority 
of the directors of the Holyoke Street Railway Company, asking for 
approval by the board of the issue of $120,000 in new capital stock 
in order to enable the street railway company to liquidate its bonded 
indebtedness assumed by the purchase of the Amherst & Sunderland 
Street Railway Company. No date has yet been fixed for the hearing. 


PERU, IND.—The project to build an interurban line from Peru 
to South Bend, by way of Rochester, Argos and Plymouth, to work 
in connection with the Indianapolis and Peru branch of the Union 
Traction line between here and Indianapolis, is being revived. The 
company organized two years ago, composed of Benjamin E. Wallace, 
James O. Cole, Jerome Herff and Harry Masters, of this city, has 
incorporated and Indianapolis capitalists have become interested 
in the project. 


BOULDER, COL.—The new generators for the electric cars which 
are to be run from Denver to Boulder by the Interurban road have 
been installed at Lafayette by the Northern Colorado Power Com- 
pany, and construction on the new grade for the Colorado & Southern 
between Louisville and Denver is being rushed. When this grade 
is completed the Colorado & Southern will use it for its steam cars 
and will use the present grade for its electric cars, the Colorado & 
Southern controlling the Interurban road. 


GRAND MEADOW, MINN.—A meeting of the farmers and busi- 
ness men of this vicinity was held at Grand Meadow to listen to the 
proposition regarding the sale of stock in the Dan Patch air line, 
as presented by Director McCanna, of that company. More than 
$11,000 was subscribed for stock which, with the assurance of ad- 
ditional subscriptions from farmers along the proposed route and 
the citizens of High Forest, practically guarantees for Grand Meadow 
the main line of the road. 


SPRINGFIELD, MASS.—The Springfield Street Railway Com- 
pany has filed its annual report with the state board of railroad 
commissioners. The gross earnings were $1,303,045, as against 
$999,492 last year. The operating expenses have increased from 
$719,335 to $911,799. Last year’s dividends at eight per cent 
amounted to $156,672, while this year $168,660 was divided among 
the stockholders at the same rate. This year’s surplus is $4,968, 
while a year ago it was $2,909. 


RICHMOND, VA.—The Fredericksburg & Southern Railway has 
applied to the state corporation commission for a charter. The 
line will run from Fredericksburg to Doswell. The capital stock is 
placed at from $1,000 to $10,000. The officers of the company are: 
W. C. Whitner, president; E. J. Smith, vice-president; Alvin T. Em- 
brey, secretary and treasurer, and the following directors: William 
C. Whitner, E. J. Smith, C. W. Jones, A. P. Rowe, James T. Lowery, 
A. W. Embrey and Alvin T. Embrey. 


PROVIDENCE, R. I.—At the annual meeting of the stockholders 
of the Providence & Worcester Railroad Company officers and a 
board of directors were elected. After the regular business was 
transacted the following officers were elected: President, Walter F. 
Angell; treasurer and clerk, William A. Leete. Board of directors, 
G. Marston Whitin, Whitinsville, Mass.; A. George Bullock, 
Worcester, Mass.; Waldo Lincoln, Worcester, Mass.; Walter F. 
Angell, Providence; Samuel S. Durfee, Providence; Lincoln Davis, 





Boston; Frank W. Matteson, Providence. 
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LIDGERWOOD, N. D.—At a meeting held at Veblen recently for 
the incorporation of a traction company to construct an electric 
line from Veblen to Lidgerwood, a corporation was organized with 
a capital of $500,000, with E. A. Movius and J. H. Movius, of this 
city; B. P. Hammerstad, Aaron Anderson, Ole P. Akre, J. B. Holsev, 
H. J. Hanson, P. L. Peterson and George F. Anderson as the first 
board of directors. Arrangements for a survey will be made at 
once. There is a large freight and passenger business to be hand!.q 
by the line as soon as it is ready for traffic. 


CHARLESTON, S. C.—At a meeting of business men the proje: 
of constructing and operating an electric railway between Charlesi:.n 
and Summerville was endorsed and a committee was appointed 
cooperate with the promoters in securing the building of the rood 
by the reorganized Charleston-Summerville Electric Railway Com- 
pany. The city council recently granted the petition of the company 
for an extension of its franchise for two years from December -3, 
1907, conditioned, however, upon the company giving a practi: al 
demonstration of progress in construction within the coming .-ix 
months. 


HARRISBURG, PA.—The charter application of the West Ches or 
& Wilmington Electric Railway Company, with a capital of $54,).10 
and headquarters at West Chester, has been approved by Gover:ir 
Stuart. The company will build a line from West Chester to tiie 
state line between Pennsylvania and Delaware through West Gosh: i, 
Westtown, Thornburg and Birmingham, Chester county, and Birn- 
ingham and Concord townships, Delaware county. Thomas E. O’C«n- 
nell, of West Chester, is president and a director of the compaiy 
Other directors are: C. P. Faucett, Westtown township; James A. 
Kirkpatrick, Birmingham; Charles Gleason, Brandywine Sumn: 
Wills Passmore, Brandywine; F. Harvey Day, Talleyville, and \I. 
A. O’Connell, West Chester. 


FOND DU LAC, WIS.—A crew of surveyors is at work on |! 
proposed Fox River Valley line, in the neighborhood of Cedarbii:s. 
Although this line will be built independently of the proposed ::- 
terurban line from Fond du Lac to Appleton, promoted by Jo'n 
M. Saemann, of this city, it will be a part of the same syste 
The Fox River Valley line is to be built from Milwaukee to Ced:r- 
burg and Fond du Lac and connect with the new interurban lie 
which will run from Fond du Lac, through Taycheedah, Peeb!s 
Calumet Harbor, Calumetville, Stockbridge, Brothertown, Clifien, 
Sherwood and then to Appleton. The survey for this section !)° 
already been completed and is for a direct line from Fond du Lac 
Appleton around the east shore of Lake Winnebago. 


SPRINGFIELD, ILL.—At a meeting of the stockholders of 
proposed St. Louis, Terre Haute & Quincy electric line it was 
cided to remove the headquarters of the company from this city (0 
Quincy. Some amendments were also made in the by-laws of ‘!e 
company. Quite a number of the stockholders and directors of i « 
road were present and new directors were elected. The new | - 
rectors are: Edwards Yates, of Springfield, president; H. C. Simo 
of Virden, vice-president; F. W. Kollenberg, of Quincy, secretary a’ 
treasurer. Other directors of the proposed road are: F. W. Fic%, 
of Quincy; S. P. Landerast, of Quincy; J. A. Wible, of Kansas Ci' 
J. E. Hogan, of Taylorville; J. F. Fullbrucker, of Quincy; E! 
Williams, of Pittsfield; W. N. Huffman, of Baylis; J. A. Cheney, 
Taylorville, and Loren C. Cox, of Quincy. The promoters are co:- 
fident that the road will become a reality. 


PORTLAND, ORE.—Articles of incorporation for the Portlan:. 
Eugene & Eastern Railway Company, which were prepared in Salei, 
have been filed with the county clerk. The articles state that t!2 
company is organized with a capital stock of $1,000,000 for the pi 
pose of building a system of railways from Portland south throu 
Salem and Albany to Eugene, and from Eugene east to Springfie! 
thence up the Mackenzie river valley, and through Primeville ° 
connect with the Oregon Short Line at Ontario, in Eastern Orego 
Branch lines to be built from Eugene to Florence and to Cotta:* 
Grove and Corvallis; also from Salem east to Mehama, and we! 
from Salem through Dallas to Yaquina City on the coast. T!° 
company is authorized to use steam, electricity, gas, compressed air 
or any other manner of generating motor power, and to build steam- 
ships, wharves, deal in real estate and timber land, and exercise 
all other rights usually exercised by railroad corporations. The is- 
corporators are: J. A. Storey, J. C. Bracher, A. V. Welch, E. W. 
Hall, G. Bracher and John H. McMurray 
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December 28, 1907 


INDUSTRIAL ITEMS. 

THE COLUMBIA ELECTRIC METER COMPANY, 36 West 
South street, Indianapolis, Ind., will be pleased to send descriptive 
literature describing its type “A” direct or alternating-current 
meters. 


THE PHILIP CAREY COMPANY, Cincinnati, Ohio, has pub- 
lished a handsome catalogue devoted to carbonate of magnesia 
and asbestos coverings for engineering auxiliaries. This catalogue 
is replete with interesting information concerning practical applica- 
tions of this material, and will be sent to any one interested upon 
request. 


THE CLING SURFACE COMPANY, 1032 Niagara street, Buffalo, 
N. Y., has issued a very interesting and instructive booklet entitled 
“The Treatment of Belts and Ropes for Service and Profit.” This 
‘akes up in detail the treatment of belts of all kinds of fibre, and 
will be found of particular interest to superintendents, engineers 
or belt men. 


PARKER & LEE, 20 Broad street, New York city, announces 
‘hat the firm will be dissolved on December 31 by the retirement 
f Ivy L. Lee. The business will be continued at the same address, 
George F. Parker, for this purpose, having associated with himself 
Charles A. Bridge, hitherto manager, under the firm name and 
title of Parker & Bridge. 


THE PENNSYLVANIA RAILROAD COMPANY, New York city, 
announces that it will continue the policy inaugurated of furnish- 
ing to the public prompt and accurate information of interest rela- 
tive to its affairs, and that Ivy L. Lee, who retires from the firm 
of Parker & Lee on December 31, will, on January 1, 1908, enter 
the service of the Pennsylvania company, to have particular charge 
of the work of publicity, which the firm of Parker & Lee has hitherto 
conducted. 


THE EDWARD E. CARY COMPANY, 59-61 Park Place, New 
York city, is the sole importer of “Fabius Henrion” carbons. These 
carbons are made for direct-current enclosed and open arc lamps, 
for alternating-current are lamps, and for moving-picture-machine 
lamps. The carbons are also very popular for use with flame arc 
lamps. The carbons are also very popular for use with fiame are 
or white light. The company will be pleased to submit full infor- 
mation upon request. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philade!- 
phia, Pa., has issued two new booklets entitled, respectively, ‘““The 
Exide Battery Book,” of interest to users of electric vehicles, and 
“The Exide Sparking Battery Instruction Book,” giving instructions 
and information applying to the 1908 model “Exide” sparking 
battery for gasolene vehicles. ‘These booklets will be forwarded 
upon application to any of the sales offices of the Electric Storage 
Battery Company. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., will be 
please to send bulletin No. 1203, entitled “Allis-Chalmers Rolling 
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Mills,” to any one interested. This contains valuable data on a type 
of bearing for fast-running machinery which has been developed 
by the Allis-Chalmers Company. The bearings described are self- 
aligning, are housed the same as the journals of an electric generator, 
are kept perfectly clean, and will not spill oil. The company states 
that positive lubrication is assured at all times and that the oil 
will not foam at any speed. 


THE R. E. HARDY COMPANY, 86 Watts street, New York city, 
announces the placing on the market of two new spark plugs. The 
first is called the “Gotham Sta-Rite,” and its chief feature lies 
in an extended shell partly closing the inner end and protecting 
the porcelain from heat, oil or soot. The porcelain has a single 
hollow tube packed with copper asbestos-filled gaskets, which can 
not become wedged. The other plug is called the No. 4A magneto 
plug, and the insulated electrode has an enlarged head equipped 
with four points, any one or more of which will serve as a jump- 
ing point for the spark. 


THE RAIL JOINT COMPANY, 29 West Thirty-fourth street, 
New York city, is the largest producer of rail joints in the United 
States, and the application of its product to both steam and elec- 
tric railroads is growing in popularity all over the world. During 
1907 the output of the company was in excess of any previous year. 
The total quantity shipped for steam and electric railroads to date 
is more than sufficient to equip a railroad that would encircle the 
earth. From present indications the outlook for. business for the 
coming year is good, and the company is hopeful of continuing its 
large output during 1908. 

THE ATWATER KENT MANUFACTURING WORKS, Philadel- 
phia, Pa., conducted an endurance test of the Atwater Kent spark 
generator for ignition purposes, at the recent Chicago automobile 
show, held at the Coliseum. The demonstration outfit included six 
“Columbia” dry cells, four spark plugs and a Jones speedometer- 
odometer. The whole apparatus was sealed in a glass cabinet and 
run by an electric motor. At the beginning of the test the batteries 
showed an average of four and one-half amperes. On unsealing the 
cabinet the batteries were found to test to an average of three 
amperes, having lost only one and one-half amperes in over 1,000 
miles. The spark generator was in perfect condition, and on 
inserting fresh cells, regular sparks were obtained without read- 
justment. 


NEW MANUFACTURING COMPANIES. 

BOSTON, MASS.—The S. S. Grady Company, Limited, of Boston, 
has been incorporated with a capital of $3,000 to deal in electrical 
machinery. Stephen S. Grady, Boston, is president, and Herbert G. 
Perry, of Rockland, is treasurer and clerk. 

BOSTON, MASS.—The Matanzas Company, of Boston, has been 
incorporated with a capital of $50,000 to engage in the manufacture 
of telephones. The officers are: President, Archie N. Frost, Law- 
rence; treasurer, James L. Miller, Boston; clerk, William F. Howard, 
Boston. 


Reeord of Electrical Patents. 





Week of December 17. 


873,702. ALTERNATING-CURRENT MOTOR. Ernst F. W. Alex- 
anderson, Schenectady, N. Y., assignor to General Electric Com- 
pany. A motor with distributed windings and means for vary- 
ing the number of poles of each element. : 


873,708. ELECTRICALLY PROPELLED CAR OR LOCOMOTIVE. 
Edward H. Anderson, Schenectady, N. Y., assignor to General 
Electric Company. A combination of a motor-generator and a 
group of series motors. 


873,706. MOTOR TRUCK. Asa F. Batchelder, Schenectady, N. Y., 
assignor to General Electric Company. 
of the magnetic circuit of the motors. 

873,714. DYNAMOELECTRIC MACHINE. Joseph L. Burnham, 
Schenectady, N. Y., assignor to General Electric Company. A 
machine with divided poles. 

873,715. ELECTRICAL ACCUMULATOR. Charles Busch, New 
York, N. Y. Diaphragms are used, the openings being filled 
with capillary material. 


873,721. TRANSFORMER. Jesse Coates, Lynn, Mass., assignor to 
General Electric Company. A design of transformer core, 


The truck forms part . 


873,729. THROTTLE-RELAY. Archibald S. Cubitt, Schenectady, 
N. Y., assignor to General Electric Company. Two coils, one 
in series and one in shunt with the motor, control a throttle- 
relay. 

873,737. AUTOMATIC CUT-OUT FOR ELECTRIC CONTROLLERS. 
Arthur C. Eastwood, Cleveland, Ohio. A magnetic circuit- 
breaker. ; 

873,741. SWITCH-OPERATING MECHANISM. Edwin E. Freder- 
ick, Bellevue, Pa., assignor to the Frederick-Elder Company, 
Incorporated, Pittsburg, Pa. A switch. 


873,751. CONDENSER. Nelson S. Hopkins, Fort Wayne, Ind., as- 
signor to General Electric Company. A split condenser. 

873,757. TRANSMITTING DEVICE FOR ELECTRIC TELEG- 
RAPHY.  Isidor Kitsee, Philadelphia, Pa., assignor of one- 


half to William J. Latta, Philadelphia, Pa. Means for connect- 
ing either of two sources of current to the line. 
873,778. DYNAMOELECTRIC MACHINE. Karl A. Pauly, Sche- 


nectady, N. Y., assignor to General Electric Company. A gen- 
erator with means for adjusting the time-lag of the field circuit. 
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873,780. INSULATED COIL. Charles F. Peterson, 
N. Y., assignor to General Electric Company. 


by heat-proof material. 
873,798. SAFETY-FUSE INDICATOR. Caroline N. Sachs, 


ford, Ct. A wire in the cartridge is broken when the fuse 
blows. 






































$73,703.—ELECTRICALLY PROPELLED CAR OR LOCOMOTIVE. 


873,804. ELECTRIC LIGHTING. Elmer A. Sperry, 
N. Y. Means for agitating a metallic-filament 
weld a broken filament. 

873,805. CONTROLLER. Emmett W. Stull, Norwood, Ohio, as- 
signor to Allis-Chalmers Company, and the Bullock Electrical 
Manufacturing Company. The controller shaft forms part of 
the magnetic circuit for the blow-out magnets. 

873,815. SWITCHING DEVICE FOR ELECTRIC MOTORS. John 
B. Wiard, Lynn, Mass., assignor to General Electric Company. 
A centrifugally actuated motor-switch. 

873,846. CARTRIDGE-FUSE ATTACHMENT-PLUG. 
Cultra, Cambridge, Mass. <A fuse attachment for 
plugs. 


Brooklyn, 
lamp so as to 


Robert A. 
extension 








873,861.—ELecrric FURNACE. 


873,861. ELECTRIC FURNACE. Gustaf Holmgren, Westeras, 
Sweden. An induction furnace. 
873,890. ELECTRIC SMELTING FURNACE. William R. Parks, 


Chicago, Ill., assignor to Samuel Shaw Parks, Chicago, III. 
Openings in the two electrodes provide paths for charging and 
discharging the furnace. 








873,890.—ELEcTRIC SMELTING FURNACE. 


873,935. ELECTRICAL ALARM SYSTEM. William N. Faweett, 
Brooklyn, N. Y., assignor of one-half to Max Bernstein, New 
York, N. Y. A burglar alarm. 

873,940. ELECTRICAL CONNECTION FOR HOSE-COUPLINGS. 
Frederick Hoffman, Cincinnati, Ohio. Rings are provided on 
couplings. 
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873,954. SPARKING COIL WITH MULTIPLE WINDING FOR 
IGNITION AND LIKE PURPOSES. Auguste Michel, Paris. 
France. A coil having a second winding. 

873,955. TROLLEY HEAD. Charles C. McClintock, 
Col. A pivoted trolley head. 
873,958. METHOD OF PRODUCING 
FROM TANTALUM OR OTHER 
METALS. Marcello von Pirani, Willmersdorf, near Berlin. 
Germany, assignor to Siemens & Halske Aktiengesellschafi 
Berlin, Germany. The metals subjected to the electrical ar 

while in a vacuum. 


inglewood 


HOMOGENEOUS BODIES 
HIGHLY REFRACTORY 








873,958.—Mertriop or PropuctnG HOMOGENEOUS BopIES FROM 
TANTALUM OR OTHER HiGHLy REFRACTORY METALS. 


874,016. TURN-BUTTON FOR ELECTRIC SWITCHES. Henry kK 
Leppert, New Britain, Ct., assignor to the Hart Manufacturin: 
Company, Hartford, Ct. A method of construction. 

874,023. NON-INDUCTIVE RESISTANCE. James F. McElroy) 
Albany, N. Y., assignor to Consolidated Car-Heating Compan) 
Albany, N. Y. The conductors are wound on insulated support 
in opposite directions. 

874,024. ELECTRIC BELL. James F. McElroy, Albany, N. Y., as 
signor to Consolidated Car-Heating Company, Albany, N. ) 
An enclosed bell. 


$74,025. SYSTEM OF MOTOR CONTROL. Alexander Mclve: 
Schenectady, N. Y., assignor to General Electric Company. In 
dividual switches are closed in automatic progression. 

$74,118. TELEPHONE TRANSMITTER. Carl J. Printz, Milwau 
kee, Wis. A receptacle containing disinfectant is attached {: 
the transmitter. 


874,147. THREE-WIRE MULTIPLE SYSTEM. Charles S. Winston 
Chicago, Ill., assignor to Kellogg Switchboard and Supply Com 
pany, Chicago, Ill. A three-wire telephone system. 

874,178. CAUTERY. Lee de Forest, New York, N. Y., assignor ‘ 
George K. Woodworth, Brookline, Mass. A method of caute 
izing by means of high pressure electrical oscillations. 

874,209. ELECTRIC TRANSMISSION OF INTELLIGENC! 
Isidor Kitsee, Philadelphia, Pa. A conductor is placed in shun 
with the return conductor to neutralize the inducing effect ©: 
the power wire. 





874,023.—Non-INDUCTIVE RESISTANCE. 


874,242. TROLLEY. Charles M. Rhodes, Steubenville, Ohio. Th 
wheel is allowed axial movement. 

874,245. LAMP SOCKET. John J. Rooney, Scarsdale, N. Y. Th 
socket proper is enclosed in a tube which is sealed with ins! 
lating material. 

874,345. TROLLEY. George Keresztes, Pittsburg, Pa. A 
with extended sides, conical in shape and grooved. 
874,372. ELECTRICAL SIGNALING DEVICE. James P. William 

Latonia, Ky. A block-signaling system. 

874,373. ‘TRACK GAGE. Edgar W. Fordyce, Anniston, Ala. An 
electric alarm gives warning of variations from the true gag’. 

874,374. APPARATUS FOR ELECTRODEPOSITING METAL: 
Wilhelm: Miiller, Offenbach-on-the-Main, Germany, and Charl: 
R. Murray, Chicago, Ill., assignors to Actiengesellschaft fv 
Schriftgiesserei und Machinenbau, Offenbach, Germany. Mean- 
is provided for moving the articles being plated. 


whe: 











EXPORT AND DOMESTIC NUMBER 





x ope 


'|LAMP CORDS 





Vou. LI—No. 2 


NEW YORK, SATURDAY, JULY 13, 1907. 


SINGLE COPIES TEN CENTS, 
THREE DOLLARS A YEAR, 





Registered in United States ‘Patent Office. 


— 





The Phoenix 
Glass Co. 


Pittsburg-New York-Chicago 


MANUFACTURERS OF 


| Electric Globes and 
Shades both INCANDESCENT 


inner and Outer Globes 


for all ENCLOSED ARC SYSTEMS 


TA, A NS 








GEO, T. MANSON, Gen. Supt. 
W. H. HODGINS, Secy. 







WILLARD L. CANDEE 
E. DURANT CHEEVER i Mgrs. 





1889 1893 
Paris Exposi- World’s Fair 
tion Medal Medal 
For Rubber For Rubber 
Insulation Insulation 
TRADE MARK 
REG. U.S. PATENT OFFICE. 
THE OKONITE CO., Ltd. shieSManutectarers of Okonite Wires, Okonite Tape, Men- 


253 Broadway, New York son Tape, Candee Weatherproof Wires. Write for Prices. 











CATALOGUES SENT ON REQUEST 

















The National Conduit 
and Cable Company 


EXECUTIVE OFFICES 
4{ PARK ROW NEWYORK, N. Y. 
Manufacturers of 
Bare Copper Wire and Cable 
Weatherproof Wires and Cables 
Paper Insulated Cables 
For Power, Telephone and Telegraph 


BOSTON PHILADELPHIA CHICAGO 
SAN FRANCISCO 








“PHONO-ELECTRIC” TTROLLEY 
WIRE 


will withstand the pounding and 
wrenching, to say nothing of the 
occasional arcing at curves, fre- 
quent overloads, and accidental 
short circuits that a trolley wire is 
subjected to. 


Phono-Electric 





BRIDGEPORT BRASS COMPANY 
Postal Telegraph Bldg., Broadway and Murray St. 
New York 


“It’s Tough,” (2) 








If the SUPPLY HOUSE you 
trade with does not keep our 
GOODS in stock, WRITE US. 
We will attend to your wants. 


SHIPMENTS QUICK 
NEW YORK INSULATED WIRE COMPANY 


Main Office: 114 LIBERTY STREET, NEW YORK 


Branches: CHICAGO, 192 Desplaines St. BOSTON, 7 Otis St. 
SAN FRANCISCO, 766 Folsom St. 











American 
Electrical 
Works 


Bare and Insulated Electric 


WIRE 








Main Office and Factories 
PHILLIPSDALE, - R. 1. 
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LOWELL INSULATED 
WIRE CO. 


LOWELL, MASS. 











Marion Insulated Wire and Rubber Co. 
MANUFACTURERS 
RUBBER COVERED WIRES AND CABLES 
Electric Light, Telephone, Mining Machine 
and Spe-ial Cables. 
MAIN OFFICE AND FACTORY, = = MARION, IND. 
Chicago Office and Warehouse, 137-139 So. Clinton St. 


EAGLE BRAND 


TRADE MARK. | 


























IRELESS CLUSTERS 





‘Rone oie 


Magnet Wire 
Bare Copper Wire 
Tinned Copper Wire 

Rubber Covered Wire 


The Wire & Telephone Co. 


of America 


ROME, NEW YORK 








Bristol Recording 


Voltmeters : Ammeters 
Wattmeters ; Pressure 
Gauges : Thermometers 
PAY FOR THEMSELVES 
SEND FOR CATALOGUE J 
THE BRISTOL CO. 
WATERBURY, CONN. 
N. ¥. Office, 114 St. 
Ch’go, 753 Monadnock Big. 
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INDIANA RUBBER AND INSULATED WIRE CO. 


MANUFACTURERS OF 





Paranite Rubber Covered Wires and Cables. 
Underground, Aerial, Submarine and Inside Use. 
Telephone, Telegraph and Fire Alarm Cables. 


All Wires Are Tested at Factory. 
JONESBORO, IND, 
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The Square Deal on Flat Rate Service. 


One of the important uses of the ANDERSON ELECTRIC TIME SWITCH is 
for Flat Rate Service. 

This device will act as the impartial servant of both lighting company and 
customer. 

This suggests a good way to avoid unprofitable argument and to preserve 
peace and amity between the company and the public. 

A reliable device is a necessity for such service. The ANDERSON ELEC- 
TRIC TIME SWITCH covers this requirement perfectly. 

We shall be glad to send a descriptive circular on application. 


ALBERT 6 J. M. ANDERSON MFG. CO. 


Boston. New York. Chicago. 





CAREFUL ATTENTION TO DETAILS 


Leads to Perfection 


. “DIAMOND H” ** 


SWITCHES ARE MADE AND ASSEMBLED 
BY EXPERTS. EVERY SWITCH WE MAKE Ke @e 
NeeseyY Ss MUST PASS A THOROUGH EXAMINATION ae 
cuamsacn BEFORE IT GOES INTO THE SHIPPING _ gisocere switch 
With Indicating Dial DE PARTMENT. Without Dial 








THE HIGHEST STANDARD OF QUALITY IS THE BASIS OF CONSTRUC- 
TION OF ALL ‘‘DIAMOND H”’ SWITCHES 


ZaREY, HART MFG. CO. a7p 


HARTFORD, CONN. 


New York Boston Chicago Toronto, Ont. Denver San Francisco London, Eng. 




















SACHS enclosed fuses are the Every essential feature 
result of 15 years’ experience is absolutely perfect 


=| ACCURATE 























THE SACHS "CATALOe" 
, HARTFORD, CONN. 


_ BRANCH 203 Broadway, New York 269-271 So. Canal St., Chicago 130 Bay St., Toronto, Can. 
OFFICES: 170 Summer St., Boston 1726 California St., Denver 72 Victoria St., London, S. W., Eng. 
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tHe “Chloride Accumulator” 





= hor — FOR— 
vIRE ALARM ISOLATED LIGHTING 
ainsi AND POWER 
SIGNALING Ee 
enies CAR LIGHTING 
TELEGRAPH <7 
YACHT LIGHTING 
TELEPHONE SMALL RAILWAY 
ene POWER PLANTS 
LABORATORY ETC., ETC., ETC. 














PRICE LISTS AND DESCRIPTIVE MATTER FORWARDED UPON APPLICATION 


THE ELECTRIC STORAGE BATTERY CO. 


BPeIUTA DEUPYPHaiIiA G 


~ 


NEW YORK BOSTON CHICAGO ST. LOUIS CLEVELAND ATLANTA SAN FRANCISCO TORONTO 








LISTEN 


This Is Why Sangamo Wattmeters Deserve Your Investigation 


They have no commutators or brushes-—hence there is no loss from sparking or expense 
for cleaning and polishing commutators or brushes. 

The armature oscillates in mercury—consequently less friction and wear to cause rough 
jewels and a slow meter. 

Sangamo Meters are lightning-proof—hence more speed, more reliability and continuous 
service. 

They are absolutely noiseless—again less vibration, less wear, more accuracy. 

Are not these sane reasons why you should investigate Sangamo Wattmeters ” 


THE WESCO SUPPLY CO. 


Fort Worth, Texas St. Louis, Missouri 
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Keystone Type “K” Switchboard Instruments 


The illustration shows our Type “K” switchboard voltmeter which is identical in construc- 
Sor , tion and appearance with our Illuminated Dial instruments, the only difference being that 
NOLS SQ scales are not illuminated. It can be fully recommended for use in installations where the 
general illumination is sufficient to enable readings to be made without the assistance of an 
/ illuminated dial. 

The size, finish and scale are identical with our illuminated dial instruments. 


Send for Catalogue No. 14 describing all our A. C. & D. C. Switchboard and Portable 'nstruments. 


KEYSTONE ELECTRICAL INSTRUMENT CO. 


Ninth Street and Montgomery Avenue, Philadelphia, Pa. 


New YORK, 39 CORTLANDT STREET BosTON, 170 SUMMER STREET CHicaco, 269 S CaNnaL Street (5) 
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THE 


WATCH DOG 


OF THE 


POWER PLANT 


That’s what the GOULD STORAGE BATTERY is. 
It watches over your transmission lines and keeps your gen- 
erators working to their maximum efficiency, taking all the 
fluctuations on its own shoulders. If you have not written 
for our battery book yet, you should let us send you one. It 
gives the story in a nutshell and will convince you of the advan- 
tages of having a storage battery in your power plant and of 


havi ing the GOULD STORAGE BATTERY in particular. 


Gould Storage Battery Cn, 


Main Office: 341-347 FIFTH AVE., NEW YORK CITY 
SALES OFFICES: 
BOSTON, 89 State St. | CHICAGO, Rookery Bldg. | SAN FRANCISCO, Monadnock Block |= TORONTO, ONT., 62 Wellington St., W. 
Works: DEPEW, N. Y. 
















































OVER 265,000 MILES IN USE 
= Non-Arcing Lightning : _ 
Arresters 
Protectors that Protect omenuis . WEBER  anlonen 
The Ideal Voltage Safety Valve THE RAIL JOINT CcOmMPaNYT 
GENERAL OFFICES: 29 WEST 34TH ST., NEW YORK CITY 
LORD ELECTRIC CO. lee is 
213 WEST 40TH STREET, Girder and 
NEW YORK, N. Y., Insulating Rail ae 
a cane ae a ‘all 
iad Mexico Patents ‘ 
AGENTS IN ALL PRINCIPAL CITIES. ~——— 
Unit Accumulator sa | 
MX PEAK LOADS 
A 
STORAGE BATTERY 
INCREASES 


PLANT ECONOMY 
National Battery Company 


TYPE ‘x’? ELEMENT BUFFALO, N. Y. 


IN LEAD-LINED TANK 
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IS OF VITAL IMPORTANCE. TO AVOID DANGER USE 


JA FUSE THAT IS SURE TO INDICATE 


j Brass 
Same as a Ball Joint Dri 
| The Universal Adjustment of ‘ — : ® 
ozzie 
Fullman Floor Outlets Gasket Y —- LARGEST ELECTRIC SAD-IRON FACTORY IN THE WORLD 
j Brass 
| " . ; ' Plate ee 
; makes the floor plate line up perfectly with 
lie floor surface, no matter how much out of paar 
level the box body is. 
The catalogue tells all about it. May we 4¢usting 
' send it ? — z 
i (in various 
i Manufactured by heights) 
STEEL CITY ELECTRIC C0. _ ... 
PITTSBURGH, PA. Body 
NEW YORK: Gilpin, V. C., Sales Agent, 120 Liberty St 
BOSTON CHICAGO CLEVELAND Cc u 5 Vv E LA N Dd. o H Oo 
'. C. Sias I. A. Bennett W. P. Ambos 
44 Federal St. 137 S. Clinton St. Citizens’ Bidg. 
vamelANEA on, TUBAL, SAE TRANG CAL 
1088. Forayth St. 237 Vermont St. Union Trust Bldg. wey ed 





D & W ENCLOSED FUSES 


Work equally well under varying atmospheric conditions, contain no flaws, are reliable and accurate. 
They are first choice of careful buyers. 


Central Elertrir Company, 


General Western Agents 
264-266-268-270 FIFTH AVENUE, CHICAGO 
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“Noark” Fuse Talks=No. 10 


Why “‘Noark” Subway Boxes Excel. 





3. The cable sleeve couplings 


1. They are absolutely water- 
are so designed that the cable 


i} tight. 
may be attached or detached 
2. They are provided with without twisting or bending. 


Thimble Lugs at all outlets, per- * 
mitting of attachment to cable 
when detached from the Box. 


4. They provide absolute pro- 
tection against the severest dead 
short circuits. 














We recommend these boxes for installation in Manholes liable to inundation 
due to floods or overflow 


H. W. JOHNS-MANVILLE CO. 


MANUFACTURERS OF ASBESTOS AND MAGNESIA PRODUCTS, 
ASBESTOS ROOFINGS, PACKINGS, ELECTRICAL SUPPLIES, ETC. 








REGISTERED REGISTERED 


























New York, Milwaukee, Chicago, Boston, Philadelphia, St. Louis, Pittsburg, Cleveland, Buffalo, 

Baltimore, SanFrancisco, Los Angeles, Seattle, Kansas City, Minneapolis, New Orleans, Dallas, London 
FOR GREAT BRITAIN AND CONTINENT OF EUROPE . 

TURNERS & MANVILLE, LTD., HOPETOUN HOUSE, LLOYDS AVENUE, LONDON, E.C. (581) 
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The Leeds & Northrup Co. 


4901 Stenton Avenue, Philadelphia 
Monadnock Block, Chicago 








The L. & N. Portable Testing Sets are ac- 
curate instruments for the convenient 
measurement of resistance and location of 
faults. 

We make a complete line of Cable Testing 
Apparatus, Standardizing Apparatus for 
Calibrating Ammeters and Voltmeters, 
Galvanometers, Resistance Boxes and 
Standards, Condensers and other electrical 
measuring apparatus. Our complete illus- 
trated catalogues sent on request. 








i! 
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Electrical Meacuiien Instruments 








A new meter Type K for small switchboards. Its scale is fitted with 
a mirror under the needle just like a portable. You know the advantages 
without going into detail. Sapphire jewels, special steel pivots, phos- 
phorous bronze shaft, hand-made scales highly finished. Dead-beat 
guaranteed. Free from zero error. No magnetic lag. Accurate within 
one per cent. Shipment on receipt of order. We are the fastest-growing 
instrument company in the United States. 


DONGAN ELECTRICAL INSTRUMENT COMPANY 


ALBANY, N. Y. 











VOL TMETERS AND AMMETERS 


SWITCHBOARD TYPE. Round Pattern, 5” diameter 114° 
thick. Specially designed for small istiealiien. 

PORTABLE TYPE. Rectangular Pattern. Compact enough 
to fit the pocket. Accurate enough for a standard. 


Write for Catalog. 


L. M. PIGNOLET 
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*Electra’’ 





*TRADE MARK:* 


Carbons 


For all Types of Arc Lamps 
Best by Test 


Hugo Reisinger 
SOLE IMPORTER 


11 Broadway New York 











78 CORTLANDT STREET, NEW YORK 








When in BOSTON Stay at the 


Copley Square Hotel 


Cor. Huntington Ave. and Exeter St. 


The most centrally located hotel for travelers and visitors. One block 
from Boston & Albany “Huntington Avenue Station” and N. Y., N. H. & H. 
“Back Bay Station.” Bilectric cars pass the door to B. & M. R. R. “North 
Station” and connect with “L’ and surface lines to all parts of the city 
and suburbs. 





Ten minutes’ walk to shopping and business district. 


A high-class, modern house, intelligent service, moderate prices, pleasant 
rooms, superior cuisine. Long-distance telephone in every room. 


Ladies traveling alone are assured of courteous attention. 
AMOS H. WHIPPLE, Proprietor 
Copley Square is Boston's literary, musical, artistic and religious centre. 


O77 Tey Vero Moy i—yol\ a Ore) 1-7 hy 


REPAIR SHOPS 


foe MAAN t ost st CHICAGO. 


FIRST-CLASS EQUIPMENT 
THROUGHOUT 


NOTRUMENTS 


rcv Solicited 


«More copies of the ELecrricaL Review 
have been observed in Central Stations, 
during the last six months, by our sales- 
men,” said an officer of a manufacturing 
concern recently, “than that of any other 
publication. And if we had no 
means of getting our name and product 
before the Central Stations, other than 
the ELecrricaL Review, we should feel 
sure that we were in evidence.” 














“Southern Mills” 


A Southern Monthly Indus- 
trial and Electrical Journal 


Published at GREENSBORO, NORTH CAROLINA 


The only journal of its kind published in the South, 
and as an advertising medium for those wishing to 
reach all the industries, this journal is unexcelled 


SUBSCRIPTION PRICE, $1.50 PER YEAR 
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‘American’ 


The behavior of 


thing. In order to maintain the 


AMERICAN 
INSTRUMENT COMPANY, 





T. G. SEIXAS, 


** American’ Switchboard Voltmeter Singer Building, New York 








AMERICAN SWITCHBOARD 


an instrument when it reaches the hands of the purchaser is the important 
accuracy of the maker’s laboratory through all the jelts of 
transportation and hard knocks of real service it must be of robust construction. 

In ‘*AMERICAN” instruments particular attention has been given to this point. 
design and construction make them exceedingly strong and enduring. 
so beautifully made that their sensibility and accuracy are unexcelled. 
cases prevent any disturbance from external fields, etc., 

*¢sAMERICAN”’ instruments are reliable. 


WRITE FOR ILLUSTRATED CATALOG 60. 


AMERICAN INSTRUMENT COMPANY 


JAMES C. BIDDLE, Ceneral Sales Agent, 1114 Chestnut St., 
A. B. WEEKS, 
5628 Jackson Ave., CHIcaGco 
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Shunts are Interchangeable” 


INSTRUMENTS 


Improved 
At the same time they are 
Shunts are interchangeable, 
etc. 


Isn't that the kind you want’? Order them now. 


Philadelphia, U S.A. 
HOLABIRD-REYNOLDS ELEC. CO. 
116 E. Fifth Street, Los ANGELES 











“oN Stationary and Sparking 


Batteries 


For All Purposes 





Always Ahead 


New Yost Socket 





WRITE FOR CATALOGUE 
AND ESTIMATES 


Che Zoar Storage Battery Co. 


ZOoaR, OHIO 



















Wire Machinery 






Rubber Mill Machinery 
Hydraulic Machines 








@, We originated the snap lock. 

G, Now note the latest feature. 

@ See that bead under the cap edge? 
@, Adds Strength and Beauty. 

@, Better get full particulars. 














Aiton Machine Company 


ARTHUR S. BEVES, President THOS. A. AITON, Vice-President 
JOHN S. SHOWELL, Secretary 


126 Liberty St., New York Works: Harrison, N. J, 











The Yost Electric Mig. Co. 


TOLEDO, OHIO 
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E FOR No. 19 CATALOGUE SENT UPON RE 66 
“UNION” ee ‘ waeiel UNION” 


UNIFORM APPROVED BY 
| UNION FUSE ACCURATE TRADE MARK UNDERWRITERS 
oe e INDICATING LABORATORY 


ENCLOSED FUSES CHICAGO FUSE WIRE & MFG. CO. vewvors EnOLOSED meme 


yp) D & W FUSE COMPANY (> 


PROVIDENCE, R. I. 
Enclosed Fuses and Cut-Outs Deltabeston Magnet Wire 






































THE HARTFORD 
TIME SWITCH 


Approved by Fire Underwriters’ 





















fill the place for something 
better than that which has 





Inspectors been produced. More 
Throws current on or off and gives Volta ey Amper- 
light when needed, without waste. ran ife and ot 
It is absolutely weather- proof. er 
A weekly winding the only atten- than 
tion required others. 0 EASTERN 
Type B—On and Off daily. e BATTERY 
Type C—On and Off daily, omits A) 
inahure: e° CONNECTOR 
Type D—On and off twice daily. \ = Positively Won't Shake Loose, 
i CARBO 
i" 
HARTFORD TIME SWITCH C0. Illustrating 10 to 50 amp. Single and Double ill setae tp EASTERN CARBON WORKS 


Pole, and 10 to 35 amp., Single, Double and 


Carbon Place, Jersey City, N. J. 
Triple Pole Switch. Lu 


99 Warren Street, New York 

















THE TALKING SIGN 


oe, ee (> \eiteede FLASHERS, TIME SWITCHES, 
Scat ttn Pp y NEW YORK GOOD ELECTRIC SIGNS. 
THE ELECTRIC MOTOR AND EQUIPMENT CO. 


NEWARK, N. J. 


























VULCANIZED “=Sg-" 

‘and special shapes e * . 
_ Ta aa WM. AND SAMPLES Of APPLICATION Electric Cables Emil Passburg System _—_ Field Transformers 
FIBRE AMERIGAN VULCANIZED FIBRE CO Armatures _—‘Patsbury Patents = Magnet Coils 
SSS WILMINQTON, DEL. [VACUUM DRYINC AND We T T fv D R Y ' N C A N D 





IMPRECNATING APPARATUS me 


J. FP. DEVINE CoO. 
314 BRISBANE BUILDING BUFFALO, N. Y. 
OVER 1,200 APPARATUSES IN USE 





“GRIPTITE” 


GROUND CONNECTING CLAMP 
For Grounding Metal Conduit and Lead Cables 














Patent Pending _ - The - CGream ia of the 
MADE FOR * e 
me Jog es Electrical Industries 
IRON PIPE 
orotE®S sop Central Stations and _ Isolated 
To No. 4, B. & 8. Lighting Plants, Street Railways, 
NATIONAL ELECTRICAL CODE STANDARD Telephone Exchanges—all the 
MANUFAC . 
NOVELTY ELECTRIC CO. good buyers; all the big buyers 
PHILADELPHIA, PA. —are reached 


Ask for Prices and Discounts. . . 
Through the ELecrricaL REVIEW 
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For angles, dead-ends 
| and other heavy strains, 
|: too great for the ordi- - 
| nary type of Insulator. H 





KEYSTONE—STRAIN—INSULATORS 


Keystone Strain Insulators predominate over all insulators on the market. 

They have proven their superiority, through severe tests and roughest usage. 

There are thousands of them in service, and they have proven perfect, as we have never 
been requested to replace any of them. 

Keystone Insulating Compound is absolutely moisture proof and heat resisting. It will 
withstand the hottest rays of the summer sun, and the hardest attacks of rain, snow and sleet. 
Keystone Insulators have heavier metal parts than any other line on the market, in 
accordance with the latest engineering practices. 

If you desire an insulation for mechanical strength and electrical efficiency, you cannot 
be disappointed in our strain insulators. 


ELectrRic SERVICE SUPPLIES Co. 


“Supplies for Every Electric Service” 


MAYER & ENGLUND DEPT. GARTON-DANIELS. DEPT. PORTER & BERG DEPT. 
PHILADELPHIA KEOKUK CHICAGO 
BRANCHES 
NEW YORK PITTSBURG SAINT LOUIS ATLANTA 
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NING) IRS 


No. 606—Strain Insula- 
tor, showing method of use. 
This style is made for all 
voltages. 


CONTINUOUS 








by using the best and most sub- 
Stantial insulators. 


HEMINGRAY 































There’s a reason for this, 
Do you want to know why ? 


SEE THE TEATS ON THE PETTICOAT 














Established 1848. Incorporated 1870. 
COVINGTON, KY. 


Factories, MIUNCIE, IND. 

























and Satisfactory service can only be had 


STANDARD SCREW GLASS INSULATORS are used by the most suc- 
cessful telephone, telegraph and power companies in the world. 


HEMINGRAY GLASS COMPANY 
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: TRADE MARK KZ 
— REG. U.S. PATENT OFFICE. -22amfzaeee 
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OKONITE PRODUCTS © 


BRIGHTEN THE WAY FOR THE CONTRACTOR 
AND MAKE CLEAA THE ROAD 70 PROSPER/TY 












THE OKOMW/TL COMPANY tuateo 
2538 BROADWAY 


MEW YORK 
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India Rubber & Gutta 
Percha Insulating Co. 











HABIRSHAW 


Red Core Wires 
Used Throughout 














OFFICES WORKS 
253 Broadway Yonkers 
ENGINEERS CLUB—NEW YORK CITY ' N.Y. City m. ¥. 


























3 "ELEPHANT BRAND PHOSPHOR-BRONZE 
| INGOTS,CASTINGS,WIRE,RODS,SHEETS,etc. 


Phosther Brome” THE PHOSPHOR BRONZE SMELTING CO. |IMITED, 
“ |2200 WASHINGTON AVE.PHILADELPHIA. 
L ; . 


Rubber Covered, Weather Proof 





e 
Wires and Cables — DELTA METAL— 
| CASTINGS. STAMPINGS Ano FORGINGS. 
MAGNET, OFFICE, ANNUNCIATOR WIRE yes 4 '| ORIGINAL ano SoLce MAKERS INTHE U.S. 


HAZARD MANUFACTURING COMPANY 


WILKESBARRE, PA. 
OFFICES AND 
WAREHOUSES NEW YORK PITTSBURG CHICAGO 





ATLANTIO INSULATED WrirRE AND OAaBLE Oo. 
WIRES anpD CABLES 


FOR SUBMARINE, ABRIAL, UNDERGROUND AND 
INTERIOR USE 

















How did you learn the addresses on this page? 
















































FACTORY 120 LIBERTY STREE' 
Tell the advertiser WHEN YOU WRITE to him. STAMFORD, CONN. NEW YORK OITY 
WINDING MACHINERY RUBBER COVERED WIRES AND CABLES ECK 
FOR INSULATING WIRE = ERNST TTT National India Rubber Co. Dynamo & Motor Co. 
N™ ETE >) Factories and General Offices: BELLEVILLE, N. J 
‘ : NJ. 
American Insulating Machinery Co. BRISTOL, R. I. 
N. W. Cor. Hancock and Oxferd Streets Branch Offices : Direct Current Dynam: 
PHILADELPHIA, PA. New York Chicago Boston Buffalo Baltimore Trade-Mark and Motors, 7;—20 H. P 
H. N. FENNER, PRESIDENT J. F. BLAUVELT, AGENT RUSSELL W. KNIGHT, TREASURER 


NEW ENCLAND BUTT COMPANY 


MANUFACTURERS OF 


VMIACHINERY FOR INSULATING ELECTRICAL WIRES 


Braiding, Taping, Winding, Twinning, Cabling, Stranding, Polishing and Measuring Machines. Cable Covering Braiders 
FINE CASTINGS A SPECIALTY 
304 PEARL STREET, ~ - - PROVIDENCE, R. I., U. S. A. 
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Let Western Electric Alternating 
Current Fan Motors Keep You Cool 








Lae 


STARTS ON THE DOT 


The W. E. Alternating Current Fan Motors will positively start 
when you turn en the current. Any one who has ever had to do with the 
uncertainty in the starting of ordinary induction fan motors, will appreciate this 
important achievement. Our A. C. Fan Motors have been tested in practical use 
for a long time under the most severe conditions and have demonstrated their su- 
periority over the ordinary induction types. 

WEY ? Because they positively start when the current is turned on. The 
working Parts are completely enclosed and absolutely dust proof. They »perate noiselesely. 

The blades are constructed so as to give the greatest breeze with the least current 
consumption. aia caliainiams ieee 

These fan motors are a combined desk and bracket type, and you can change from 
one to the other in a minute, no tools but your hands being required. The W. E. 
Alternating Current Fan Motor is mechanically perfect. Order now before the 
summer rush. 
We can make quick deliveries in anv quantities. 












































ASK FOR BULLETIN No. 4107-B. 





WESTERN ELECTRIC COMPANY] 





SG RD ese 
SAN’ PRANCISCO tos ANGELES SEATTLE tay SEN NVEw CINCINNATI 
_ ATLAN ANS 
c ie te = 














INTERIOR 


CONDUIT 


FOR HIGH-CLASS INSTALLATION 


We manufacture under the Greenfield patents a 
variety of interior conduits adapted for modern 
wiring in public and private buildings, cars, steam- 
ships, etc., and for each type of conduit we make a 
complete line of junction boxes, fittings and tools. 
Our products are specified by the leading architects, 
engineers and contractors because of their superior 
qualities. 

The armor on BX conductors and both inside and 
outside surfaces of Flexible Steel Conduit are galvan- 
ized and are RUST PROOF and INJURY 
PROOF. 

Write for a copy of bulletin No. 4216. 





mG lem te 
mel Ine ® |ne 


} 


cole 


Apartment House, New York City, equipped with 
Sprague Electric Company’s Conduit. 


prague F lectric (ompany 


| General Offices: 527 West 34th Street, New York City 
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DO YOU WANT TO KNOW WHY 


BOSSERT BOXES 


REASON No. 1—It takes less time for your workman to do a wiring 
job with BOSSERT BOXES, therefore it means greater profits to you. 


REASON No. 2—BOSSERT BOXES are made of hard drawn steel, 
and will bend but not break. 

REASON No. 3—BOSSERT BOXES have holes with hermetically 
sealed plugs which can be removed with one blow of the hammer, 
leaving a clean round hole, ready for conduit or pipe. This is easier 
than filing, reaming and drilling and takes less time. 


REASON No. 4—BOSSERT BOXES ‘are nail-proof and _fire-proof. 
They are labor and money savers. 


CONTRACTORS can make lower bids and get more business by 
using them. 


Bossert Electric Construction Co. 


UTICA, N.Y., U.S. A. 





THE BEST FOR THE 


CONTRACTOR? 





Vol. 51—No, 9 
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TRACE 
MARK 
REGISTERED 





BEST FOR 
THE CONTRACTOR 


We especially desire all Contractors to give it a thorough trial — 
it will convince you of its merits 


- ’? ig made by the oldest firm in the world making 

CIRCULAR LOOM Conduit, and has the experience and skilled work- 
men and best material obtainable, all of which goes to make the best Interior 
conduit in the world. 








MARK 
REGISTERED 


ENAMELED STEEL CONDUIT 


it is now and always has been conceded to be the best of its kind 
made. The enamel, our own product, is guaranteed not to chip or 
crack, even when the conduit is bent to curves of short radius. 
ELECTRODUCT COMPOUND, with which Electroduct is enameled, is both tough 
and elastic, and is not affected by the greatest extremes of temperature. Let us 
tell you about it. 








American Circular Loom Co.8 : 


CHELSEA, MASS., U. s. A. ‘ necietenco 
New York—R. B. Corey Co., 39 Cortlandt Street cS — , 


SAN Franctsco—John R. Cole Co., 766 Folsom Street 
Cuicaco— Thomas G. Grier, 128 W. Jackson Boulevard 
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“CAMP 
DUCT” 


THE FIRST 
CLAY CON- 
DUIT MADE 











STOCK 










It Still Leads OF H.B. CAMP 
SINGLE 
AND COMPANY 
MULTIPLE 
DUCTS Fulton Bldg., Pittsburg 
ALWAYS Flatiron Bldg., New York 
ON Hartford Bldg., Chicago 
HAND (3) 








Ui Bituminized Fiber for 


[ f NDU Underground | Work 
WRITE FOR OUR ENGINEERING BULLETINS 





AMERICAN CONDUIT 60. 


NEW YORK, 140 Nassau St. CHICAGO, 601 Marquette Bldg. LOS ANGELES, CAL. 
















80 PAGES ON LUBRICATION 


New, fresh information on the modern practice of graoli- 
ite lubrication. Tells what graphite has done, wha: it 
will do, what you can do with it. Copy 48-C FREE 


ESOSEPH DIXON CRUCIBLE CO. JERSEY’ CITY. \.J. 


Che Engineering Press 
Tudex Review 


Publishes the résumés of all erti- 
cles appearing in the electrical 
and other engineering papers tlie 
world over. 

If you want articles on ««y 
subject, you should consult it. 


PUBLISHED MONTHLY 
Single copy, 1/-; yearly 
subscription, 10/6. 


Cechunical Press Ass i 
20, rue de la Shancelleri¢ 
Brussels 













A SUPPLY DEALER 
WILL ALWAYS CET DUPLICATE 
ORDERS WHEN HE SELLS 


“CIRCULAR LOOM” 


THE IDEAL FLEXIBLE CONDUIT 
SEND FOR SAMPLES 


American Circular Loom Co. 
Chelsea, Mass., U.S.A. 


NEW YORK CHICAGO 
SAN FRANCISCO 








(2) 
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UNDERGROUND 
TRANSMISSION 


Without Conduits or Lead Encased Cables 


WHY USE OLD STYLE METHODS 


THAT NOT ONLY COST MORE TO INSTALL 
--_BUT COST MORE FOR REPAIRS? 














WE HAVE THE ONLY SOLID SYSTEM 
FOR ELECTRICAL TRANSMISSION UNDER ANY VOLTAGE 
LOW FIRST COST WE WILL EXECUTE 
CONTRACTS OF ANY 
+ELEPHONE, TELEGRAPH [immu DIMENSIONS 
RAILWAY OR POWER WRITE US FOR ESTIMATES 
Not affected by change of temperature AND REFERENCES BEFORE 
or climatic conditions CONCLUDING YOUR PLANS 


WE ALSO MANUFACTURE WEATHERPROOF WIRES AND CABLES 


DIELECTRIC COMPANY OF AMERICA 


CHICAGO OFFICE: 324 Dearborn St., Chicago, Ill. BELLEVILLE. NEW : JERSE. 


eee eer tessa tess asnesspspenieos sponser 











BROWN HOIST 
LOCOMOTIVE CRANES 


are found to be exceedingly economical Tools 
about power and lighting stations 


Did the Last Storm 











pull down your 
overhead wires? 


It could not 
had they been 
under ground. 


G. M. GEST 


Expert Electrical Contractor 





277 Broadway, WN. Y. 





CINCINNATI, OHIO 








The Brown Hoisting Machinery Company 


ENGINEERS AND MANUFACTURERS HOISTING MACHINERY 
FOR ALL PURPOSES 


Office and Works: CLEVELAND, OHIO 


Branch Offices, New York and Pittsburg 
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EDISON 


PRIMARY BATTERIES 








he measure of a battery is 

the current delivered. The 
current must be strong enough 
for the work to be done and 
it must be steady and constant. 
That is the kind of current you 
get from an Edison Primary 
Battery. This battery does 
not grow weak with use, or 
deteriorate when not in use. 
The current is as strong the 
last day as the first. Once set 
up, it requires no attention 
until entirely exhausted, when 
it can be renewed at a very 
small cost. Experience proves 
that the Edison is the cheap- 
est and most reliable form of 
battery energy. 


Have you need for a battery? 
If so, you have need for our 


Battery Book. We send it free. 


Edison Manufacturing Co. 


ORANGE, N. J. 


31 Union Square, New York 304 Wabash Avenue, Chicago 
25 Clerkenwell Road, London, E. C. 
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BLAKE 
wr 


¥% in. 


INSULATED 
STAPLES 


Designed for use on all 
low-voltage circuits of in- 
terior wiring, such as tele- 
phone, telegraph, messen- 
ger call, annunciator and 
bell work. 


Good Driving Qualities 





TUBE FLUX 


The aluminum spout ma 
be stuck into the hot sold 
without danger of clog 
ging up. 

In the workshop this 
tube keeps the soldering 
flux free from dust and dirt, 
so that there is no was 
from this cause. Also, i 1S 
the required quantity 
be put on the spot ae \, 
again reducing waste. Not 
too much flux put on the 
work, making a better job 
of it. 





The fibre insulation can 
not come off in driving. 
The double thickness of in- 
sulation under the head 
gives a large surface of con- 
tact with the wire to stand 
mechanical strain. 


Blake Signal & Mfg. Co. 


246 Summer Street, BOSTON, MASS. 



















“H & H” 


AND 


“PERKINS” 
SWITCHES 


We keep a large supply 
of switches on hand for 
every requirement : : 
























RICHT PRICES 


PROMPT 
ATTENTION 



















THE F. D. LAWRENGE 
ELECTRIC COMPANY .. 


219 West Fourth Street, 
CINCINNATI, OHIO 
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SE PO DDE REN 





Our line of Switchboard Instruments is complete. They fill in every 
respect the requirements of the most exacting engineers. 

Switchboard builders will find these instruments handsome in appear- 
ance and absolutely accurate. 


Large and Small 


Horizontal Edgewise, Round Type, 


Flush or Back of Illuminated, 
Board Mounting, 
Non-Illuminated, 
Vertical Edgewise, 
Fan Shape. 





Every Contractor should have a copy of our bulletin 67 C. 
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IVIO TORS 


Direct and 
Alternating Current 




















Twvo and 
Three Phase 


Variable and 
Constant Speed 

















BURKE ELECTRIC CoO. 


Main Office and works: HRIE. PA. 











New YORK PITTSBURG PHILADELPHIA 
No. 26 Cortlandt Street Park Building Real Estate Trust Building 
Cuicaco, Maurel & Co., Fisher Building KANSAS Ciry, W. T. Osborn & Co. 




















| See Bulletins 64 K and 78 K. MOTOR AND BLACKMEN 





The Contractor is safe in Diehl 
Buying C-W Motors 


MOTORS ror ALL USES 








Small Lathe driven by Form L Motor 





They do not break down and are fool-proof. 


EXHAUST WHEEL 


ER- WH | sical ioaie 
Paani COMPANY SELEp Diehl Manufacturing © 


AMPERE, N. J. mT. te a 


BRANCHES: 
NEW YORK PHILADELPHIA BOSTON CHICAGO BALTIMORE 
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O 
COOL running , C&G morors 
c mical and alw 
GENERATORS BREED eos | reliable. ” 
COOL centRat C&G commutators 
= cooler than all others, 
STATION MANAGERS “ee 
WHY DO OTHERS 
COOL customers damecenentee 
BULLETIN 154 TELLS WHY 
(THE BLE CTTRic co. » 
Works: Carwood, N. J. New York Office, 149 Broadway 
BRANCH OFFICES: PHILADELPHIA, CHICAGO, BOSTON, LONDON 
a ete 


























IMPORTANT TRIUMPH 
NOTICE DYNAMOS - MOTORS 


If you are interested in 
Rubber Insulated Wire 
and want to buy reght 
call on us when you at- 
tend the N. E. C. A. 
Convention this month. 
Remember we are on the 
ground floor to all members 








Our belted types of generators and motors are built 
in sizes from 14 KW. and !4 horse-power, upwards. 

These machines are built for work and they do it 
well, for they are liberally rated and efficient. 








PARA WIRE 
WORKS st a 


i eee | TRIUMPH ELECTRIC CO. 


pI ¢ if! 
ae I Main Office and Works, Cincinnati, Ohio 3 


| | New York, 1123 Broadway Chicago, Great Northern Bldg. 
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Fort Wayne Electric Works 


“WOOD SYSTEMS 


These Three Meters 


are Type K meters. They are meters with a purpose. 
This purpose has been so satisfactorily maintained in 
actual operation that they have been called the Popular 
meter. They could not be popular unless they were 
tight. That’s why they are right. 


Type K Form SAA Single- 
phase Wattmeter 


Are you trying 
to find the 


Best 


Meter? 


1443 


Type K Multiphase Meter Form MAB 


Type K meters are made for either Single or Multiphase 
circuits. They operate successfully on these circuits 
under all conditions of service. That is where the 
quality of Type K meters is manifest. Type K meters 
are accurate. That’s how we make them — That's 


why customers want them. 


Write Us for Meter Bulletins 
1074 for Multiphase—1053 for Single-phase 


Sales Offices Main Office 


Atlanta Cincinnati 
Boston Grand Rapids Fort Wayne 


Chicago New Orleans 


New York Indiana 





Look for the 


Fort 
Wayne 


7 pasate 
f FORT WAYNE £: 
: FORT ways 
 TYPE-K-INTEGRA 
; SING. 


1S 

/ ORM 
NO bea 

PATENTED 


Type K Form SAB Single-phase 
Wattmeter 


Sales Offices 
Philadelphia St. Louis 
Pittsburg St. Paul 
San Francisco Syracuse 

Yokohama 
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HOLOPHANE ARCS 
PRODUCE 


ARTISTIC—MAXIMUM—ECONOMICAL 
TLLUMINATION 





(PATENT APPLiED FOR.) 


MADE FOR 


GEM — STANDARD — TANTALUM 
LAMPS 
Write for prices, discounts and circulars to 
HOLOPHANE COMPANY 
227 FULTON STREET (Sales Dept.) NEW YORK 








ELECTRICAL REVIEW 


23 








WARD LEONARD SELF STARTERS 


SIMPLY PUSH A BUTTON—THE MOTOR STARTS PROPERLY. 
SIMPLY PUSH A BUTTON—THE MOTOR STOPS PROPERLY. 

No intelligence needed. No fire hazard presented. 
Absolutely Fool Proof. 


Saves time and money. 
Mistakes and misuse impossible. 


Perfectly Simple in design and operation. 


10 H.P., 220 
volt. List 
Price $55.00. 
Overall dimen- 
sions 20in. x 
20 in. face x 
8 in. deep (ap- 
proximately). 
Weight ap- 
proximately 60 
lbs. Patented. 
Protected 
against over- 
load and ‘“‘no- 
voltage” re- 
lease. 





ALL we need to know is the VOLTAGE of your circuit and the HORSE- 
POWER of your motor. Order one to-day. All ordinary sizes in stock. 


Buy WARD LEONARD experience—it will save you money. Specified by 
all leading engineers. 


WARD LEONARD ELECTRIC CO., Bronxville, N. Y. 


Telephone, 230 Bronxville. (20c. call from New York.) 














Prices quoted to the trade only 
The Emerson Electric Mfg. Co., St. Louis, Mo. 
136 Liberty Street, New York City 











HOW ARE YOUR BATTERIES? 


The ‘Connecticut’ pocket meters will tell you. 
TWO METERS IN ONE 


0-6 volts—0-30 amperes - = $6.00 
Ammeter only—0-30 amperes - $4.00 


The ampere side is used for testing dry and wet 
batteries. the voltage side for storage batteries. 


ACCURATE, DURABLE, LOW IN PRICE 
CONNECTICUT TELEPHONE & ELECTRIC CO. 


MBRIDEN, CONN., U. S. A. 
Send for circular No. 40 














““‘PERMANIZED”’ 
PLANTE NEGATIVE PLATES 
maintain their capacity indefinitely 
Ask why 


GENERAL. 42 BROADWAY, N. Y. 
STORAGE BATTERY CO and BOONTON, N. J. 











TRAY PLATE STORAGE BATTERY 


The Simplest, most Durable and best Storage Battery made for 
Central Stations, Lighting and Power Plants, Isolated Plants, etc. 


Send for Details 
TRAY PLATE BATTERY COMPANY 
5 FREDERICK ST., BINGHAMTON, N. Y. NEW YORK, 39 CORTLANDT ST. 














MERIDIAN 


LAMP 
CLUSTERS 














FOR 
Office 
Store 
iahti 
Cafe -iguaing 
Hotel 


No. 601 Poet Hanging Rig. 
Combine best features of incandescent 
and arc lighting; inexpensive, easy to 


install. 
WRITE FOR BULLETIN 63 


FEDERAL ELECTRIC COMPANY 


127 W. Lake Street CHICAGO 


EASTERN AGENTS 
FEDERAL SIGN SYSTEM ELECTRIC 


317 W. 42ND STREET NEW YORK 
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Sundh Electric Co. 


Direct and Alternating-Current 
Automatic Motor Starters 





A 50 Horse-Power 3-Phase 220-Volt 60-Cycles 
Automatic Starter for Slip Ring Type 
of Alternating-Current Motor 





No sliding contacts 
Write to us for information 





Sundh Electric Co. 


111 Cedar Street, New York City 
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On Small Switehboards 





WHITNEY 


I. P. “sss? Type Instruments 


They will give you the same good satisfaction that thev are giving on the 


USE THE 


housands of similar boards where their mates are installed. They are o! tain- 
able in all ranges both as voltmeters and as ammeters, and for either direct 
r alternating current. Each instrument carries with it the broad Whitney 
one year’s guarantee. 
Send for price-list for your files 
anyway. 


Whitney Electrical Instrument Company 


MACHADO & ROLLER, GENERAL SALES AGENTS 
203 BROADWAY, NEW YORK 


You are sure to need it sooner or later 


MONADNOCK BLOCK, CHICAGO 
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GOOD INSULATION IS GOOD POLICY. 
FOR ENDURANCE INSULATION USE 


STERLING EXTRA INSULATING VARNISH 


The Sterling Varnish Company 
Manchester, Eng. Pittsburgh, Pa. (2) 








We are specialists in the manufacture of 


Low Voltage Tantalum Lamps 


for use on all kinds of storage battery and dry 


cell work. 


The Sterling Electrical Manufacturing Co. 


DRAWER B, WARREN, OHIO 


SEND US SPECIFICATION OF YOUR 
REQUIREMENTS 











Sterling Special Lamp 
eres 








Germania Electric Lamp Co. 
Is not in the combination 


The quality 
Try them. 





and we are the oldest independent lamp company. 
of our lamps and our prices speak for themselves. 


GERIIANIA ELECTRIC LAMIP CO. 3 
120 Liberty Street, New York 420 Ogden Street, NEWARK, N. J. 


No restriction is made as to re-sale prices on Germania 
| Agents Wanted—o,rss' as this company is not in the lamp combination 
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Westing 








_ EE 


house | 





The Name 
is your guarantee 





All Types—All Voltages 
All Candle Powers 


Westinghouse Lamp Co. 


512-534 West 23d Street, New York 


Sales offices in all large cities 




















NWAATRBURA 
COMPANY 


ONAL) 2 


, LEAD COVERED 
CABLES 
APER OR RUBBER 


KYU LU AY 
¥ 69 SOUTH S7. NEW YOR 









For the buyer of 


NOKORODE 
SOLDERING PASTE 


NOKORODE MAKES A 


NEATER AND TIGHTER JOINT THAN 
ANY OTHER PASTE ON THE MARKET 


A TRIAL WILL PROVE IT 


Watch the following issues for more points. 


The M. W. Dunton Co. PRORIDENCE: 
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STREET RAILWAY 
MANAGER 









U.S. Patent, July 25,1905 Other Patents Pending 


Experience Points to the 
American Beck Arc Lamp 


A FEW OF THE MANY REASONS WHY THE BECK IS PREFERRED TO ALL OTHERS 


The BECK is the most practical flaming are lamp. 
The BECK is mechanically strong, and all parts are heavily nickel-plated. 
















The BECK has no regulating mechanism, and no repair parts are necessary. 






The BECK saves current, as there is a very small voltage drop in the lamp. 






The current is fed to the carbons at the are. 






The BECK is so designed that no fumes or gas can reach the mechanism —a feature no other flaming arc lamp possesses. 






3,000 Candle-Power Saves Current 


BEST SERVICE UNDER ALL CONDITIONS BURNS ON ANY FREQUENCY FROM 25 CYCLES TO 133 






SEND FOR NEW DESCRIPTIVE LITERATURE 


NEW YORK BECK LAMP COMPANY 


Sole Selling Agents 
(Manufactured by Beck Flaming Lamp Company) 


30 Greenwich Avenue, NEW YORK 
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\ LOOK FOR THE 
LICENSE 
LABEL 


INTHE STEM 


ELECTRICAL REVIEW 


Most Light 


at Least Cost 


This is our Trade axiom and we have stood behind it for eighteen years. 


Columbia Lamps will stand the most critical comparison with others, 


the most thorough tests, and show their superiority every time. 


There’s a good reason for this—we have spared no labor or expense 


to make the best lamp that modern science could produce. 


The result is the best lamp that can be procured—not the cheapest, 


but the least costly in current consumption. 


Ask for our proposition on contract covering yearly requirements. 


Ask any user of Columbia Lamps what their experience has been. Do 


it thoroughly and you will rightly choose. 


We are prepared to furnish all types of Lamps, including Special Lamps, such as Tantalum, Gem 
Metallized Filament 50-Watt Lamps, Gem Metallized Filament High C. P., High Efficiency Units, Gem 
Crystal Lamps (Meridian Type), Street Series Lamps, the full line of Candelabra and Miniature Lamps 


| 


| COLUMBIA | 


{16 C.P. | 112 
(T 


The Columbia Incandescent Lamp Co. 


BSTABLISHED IN 1889 


Main Office and Faotory, 2115-17-19 Locust Street, ST. LOUIS, MO. 


BRANCH OFFICES: New York, Taylor Building, 39-41 Cortlandt St. 
Philadelphia, 1221 Real Estate Trust Building 
Mexico, Monterey—Sanford & Cia. 


Chicago, 264-270 Fifth Avenue 
Memphis, 26 Randolph Building 











VOLTS | 








28 ELECTRICAL REVIEW 





Vol. 5 1—No. 2 











Branch Office: 


== PAIR == 
VIicCORMICK ||| 
TURBINES 


1400 H.-P., 400 R. P. M., 
ing generator in power plant of the Cascade 
Water, Power and Light Company, British 
Columbia. 

Write for Catalogue if interested 


WE DESIGN AND BUILD TURBINES TO MEET REQUIREMENTS 


S. MORCAN SMITH CO., YORK, PA., U. S. A. 


176 Federal Street, BOSTON, MASS. 


| WILLARD 


'STORAGE BATTERIES 


THE WILLAR# STORAGE BATTERY CoO. 
CLEVELAND. Omiy 








WE BELIEVE THAT MORE 
CENTRAL STATION managers read the 
ELECTRICAL REVIEW than any othe; 
publication in the world. 


160 feet head, driv- 











ALTERNATING CURRENT: 
MOTORS 


and 


CEILING FANS 


mrO BY 

















CENTURY ELECTRIC COR 


ST. LOUIS, rAQ. 
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GREEN FUEL ECONOMIZER COMPANY 
Sole builders of the Green Fuel Economizer in the United States. Als: 
Fans, Blowers and Exhausters, Steam Heating Coils and the Green Ai: 
Heater. Heating, Ventilating and Mechanical Draft Apparatus. Send for 
Book “ER” on Fuel Economy and Fan Catalog. 


GREEN FUEL ECONOMIZER CO. MATTEAWAN, N. Y. 








ww ns ——— IMITATION €3 | 
For the protection of our customers we 
advise a taas Klein’s Pliers are being imitat at ted 
to LIEB KLZEIN’s. This however, does 
not take them Klein’s. 
ON. Look for this Star np 
Sons. on the inside of hand 
NONE are genuine without this ip. 
se only genuine Klein’s. They are the 
product of Meath fr ace and have 
Brood the test of t 


Whathias Klein pe Sons, Chicago, X1i. 











COMMUTATOR INSURANCE 


for there’s no friction or wear 





That's what we offer, 
with these brushes. 

Being 90% pure graphite insures low resistance, no 
sparking under varying load, longer wear and no greasing. 


HOLMES FIBRE-GRAPHITE MFG. Co. 
GERMANTOWN, PHILADELPHIA, PA. 











A WATER WHEEL 
GOVERNOR 


must govern or it is worse thar 
useless. Hundreds of our Com 
pensating Governors are in suc: 
cessful use on power and lightin; 
plants. They must be good. 


Let us send you our catalogue 


WOODWARD GOVERNOR CO. 











656 Race St., ROCKFORD, ILL. | 








up-to-date. 


‘*‘Standard Wiring.’’ 











There is only one book on Electric Light and Power Wiring 
and Construction that is Kept absolutely accurate and 
Every Insurance and City Inspector Knows it 
and will pass your work if done in accordance with 


ELECTRICAL REVIEW PUBLISHING CO., 


OVER 109,500 SOLD 


ANT Sh AN 


Bad 5 a ol Mailed for $1.00. 
13 Park Row, New York. 
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STAR 
EXPANSION 
SCREW 

ANCHOR 


Makes all 


\ WALPOLE MASS. U.S.A. 


G4 
| (QIN 
\ ( ¢ Stands tor QUALITY in friction tape. 
CN ‘ZZ <> ee ca A tape with a reputation; not simply 
S cloth and a black compound, but a 


S tape guaranteed to insulate and not to dry out. 
WRITE FOR SAMPLE AND PRICES 


MASSACHUSETTS CHEMICAL CO., Walpole, Mass. 












—— OPERATES—— kinds of 
WALPOLE RUBBER WORKS WALPOLE VARNISH WORKS ga 









Slate, 
etc. Saves 
Time, Labor 


and Expense 


LARGEST MANUFACTURERS OF FRICTION TAPE AND INSULATING COMPOUNDS IN THE WORLD 






Send for 
Sample and Catalog 


STAR EXPANSION BOLT CO. 


147-9 Cedar St., New York 





“ Electrical Review,” 13-21 Park Row, New York. 





[ Every electrical book is either published or for sale by us. 








ANNUNCIATORS, BELLS 
AND H i 
otoer FIOUSE GOODS _||BRADY Beat” 








eae ss My ou 
x4 M S rackets 
RAD ;,| and other specialties 
nee 8 ¥ mee Ertiele | for consiruclion werk 











PARTRICK, GARTER & WILKINS CO. 


Offices and MANUFACTURERS 


Factory: ENC/LS— 


ANNUNeIATOR 22nd & Wood Sts., PHILADELPHIA, PA. TEEL STAMP 


4 “a s - 
“ade In Four Sizes EPORT, CONN. 
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SAMSON TURBINE 


The illustration shows the large NIAGARA design, HORIZONTAL SHAFT TURBINES recently instailed by us 
for the TELLURIDE POWER TRANSMISSION CO., power station, Logan, Utah. Tests conducted by competent 
engineers developed as follows: 














Head Gateage Speed H.-P. ° Generator Efficiency Turbine Efficiency 
211.5 ft. 1-2 400 r.P.m. 1038 95.20 per cent 73.80 per cent 
209.7 3-4 iii 1560 96.50 83.59 * 

208.9 ** Full ace ** “ 1677 726" .™ sa7° * 


These results have never been equaled by any other turbine of the Horizontal Shaft Design, operating under 

equally HIGH HEADS. The test was made AFTER TURBINES WERE INSTALLED, direct coupled to Generators. 

Francis’ weirs and formule for aren were used. The original test reports on file at our offices. These 

ppt pe all fitted with our SAMSON BALANCED GATES. Note especially the UNIFORM SPEED AT ALL 
ATEA 3 


JAMES LEFFEL & CO0., so. s00 recone st. SPRINGFIELD, OHIO, U. S. A. 
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Long-Distance 
Electric Power 
Transmission 


BEING A TREATISE ON THE 


345 pp. 


Hydro- Electric Generation of Energy; 
ITS 


Transformation, Transmission 
and Distribution, 


BY 


ROLLIN W. HUTCHINSON, Jr. 


Consulting Electrical Engineer; Associate Member American 
Institute of Electrical Engineers, and Member 
of the Electrochemical Society. 


CONTENTS: 


THEORETICAL HYDRAULICS. 

APPLIED HYDRAULICS. 

HYDRAULIC MACHINES AND ACCESSORY APPAR- 
ATUS. 

GENERATORS, SWITCHES, PROTECTIVE DEVICES. 

LAWS OF ELECTRIC POWER TRANSMISSION. 

THE TRANSMISSION LINE. 

TRANSFORMERS. 

MOTORS. 

CONVERTERS. 

PRACTICAL PLANTS. 

FEATURES OF PROMINENT LONG-DISTANCE POWER 
TRANSMISSIONS. 

INDEX. 








4to Cloth. 437 Illustrations. 463 pp. 7 1-4 x 11. 
Price, $10.00 Net. 


Electric Ratlway 
Engineering 
H. F. PARSHALL, M. Inst. C. E. 


AND 


H. M. HOBART 





With Many Tables, Diagrams and Folding Plates 





CONTENTS: 


Part I. MECHANICS OF ELEcTRIC TRACTION. 
Tractive Resistance at Constant Speed. Acceleration. 
Tractive Force and the Power and Energy at the Axles. 
Study of the Characteristics of Electric Railway Motors 
and of Section Characteristics and the Construction of 
Load Curves. 


Part II. 
Electric Power Generating Plant. 
mission System. Sub-stations. 
tem. 


Part III. Roiiine Stock. 
Locomotives and Motor Carriages, and their Electrical 
Equipment. Trucks. Index. 


GENERATION AND TRANSMISSION OF ELECTRICAL ENERGY. 
High-Tension Trans- 
The Distributing Sys- 


The names of H. F. Parshall and H. M. Hobart require 
no introduction to students and practical workers in the 
field of Heavy Electric Traction and Transmission of 
Power to a distance on a large scale. The application 
of electricity to the working of railways is gradually 
widening the scope of electrical engineering. There are 
practically no limitations to the amount of power or to 
the distance to which that power may be transmitted, 
other than those imposed by the competition. 

The authors have endeavored to make this book as 
useful as possible by including not only the results of 
their own observations and experience in this most impor- 
tant branch of engineering, but by referring wherever 
possible to the records of other writers and workers in the 
same field. 





THESE BOOKS WILL BE SENT POSTPAID ON RECEIPT OF PRICE 


| ELECTRICAL REVIEW PUBLISHING CO., 1221-22: Ro». xew vous 
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THEY SAVE FREIGHT 





'F YOU WANT TO ADD A CIR- 
UIT OR MAKE SOME SLIGHT 
HANGE YOU DON’T HAVE TO 

DEPEND ON THE FACTORY. 


NEW YORK 
i386 LIBERTY ST. 





THE TRUMBULL 
ELECTRIC MFG. CoO. 


PLAINVILLE, CONN. 


ELECTRICAL REVIEW 


Os ee M 
TRUMBU LI 
| PANEL CIRCUITS 





4 
a) 
A 





BOSTON 
65-67 OLIVER ST. 


31 


AKE YOUR OWN PANELS 


= 


WiTH 





A COMPLETE NEW LINE 





WE CAN FURNISH BUS-BARS 
IN ALL STANDARD SIZES AND 
LUGS FOR THE MAINS, SO 
YOU CAN GET A COMPLETE 
UNMOUNTED PANEL IN ANY 


STYLE. 





WRITE FOR BULLETIN 


Iv TELLS ALL ABOUT THEM 
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BOSTON 


OR 
Motor Control 


From Any 
Number of 


DISTANT POINTS 


A Commercial 
Success with 


TYPE D-2 


REMOTE CONTROL 
SWITCHES 


For Alternating 
OR 


Direct Current 


Approved by 
UNDERWRITERS 
NATIONAL 
ELECTRIC 
ASSOCIATION 


Write us for full information 




















66 N - X 99 
Type 
I-T-E 
Circuit 
Breaker 





Double Pole with Independently Operating Arms 


This type is for direct current only in capacities up to 1250 


amperes and lends itself to switchboard work and protection 
of motors; can be supplied with “DAL-ITE” feature—see 


Bulletin No. 21. 


THE CUTTER CoO. 


PHILADELPHIA 2 
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4] HOLTZER - CABOT | 
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| Designers and Builders | 
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Home Office and Factory 
BOSTON (Brookline), Mass. [I] 
Western Office, Chicago, Ill. 


on ® oa 














ELECTRIC 
HEATING 
APPARATUS 


OF EVERY DESCRIPTION 
“UNIT” 
ENAMEL 
RHEOSTATS 


The Simplex Elec. 
tric Heating Company 
CAMBRIDGEPORT, MASS. 








The Marquette Arc Lamp 
The perfect Are, Price, 810 wholesale 
MAIN OFFICE AND FACTORY 


N. W. Cor. Clinton & Van Buren Sts. 
CHICAGO 











STAY AT HOME 
AND LET YOUR 
VOICE TRAVEL 


You can 
accomplish more in 
a shorter space 

of time and at 

less cost 


BY TELEPHONE 


than you can 
accomplish in any 
other way 


NEW YORK 
TELEPHONE CO. 


15 DEY ST. NEW YORK 

















ELECTRICAL REVIEW 





by & MOULDING 
UY. GON, BRANCH BLOCKS 


Manufactured in Six Styles 
APPROVED BY 
Underwriters Na- 
tional Electric As- 
sociation for both 
moulding and cleat 
work. For sale by 
jobbers. Write to- 
day for catalogue 

and prices. 


THE ELM CITY 
ENGINEERING CO. 


61 Orange Street, 
NEW HAVEN, CONN. 


AGENCIES—New York, E. B. Latham & Co.; 
Philadelphia, Frank H. Stewart Electric 
Co.; Beston, Pettingill-Andrews Co.; Pitts- 
burg, Doubleday-Hill Electric Co.; New 
Orleans, 8S. J. Stewart; Erner & Hopkins 








Co., Columbus, Ohio. 











“EUREKA” Electric Irons 


ALL EQUIPPED WITH THE PATENT 
** SPRING CORD PROTECTOR”’ 
% WRITE FOR DESCRIPTIVE MATTER 


The W. J. BARR ELECTRIC MFG. CO. a 


CLEVELAND, OHIO 








QUICK AND 
GOOD WORK 
is the kind that 


BURNLEY « 
SOLDERING 
PASTE crasearas 


will help you to do. 
Put up in 2 02z., 4 02., 
Ylb., 1 1b., 51b., 10 Ib. 
and 50 Ib. packages. 
Stick and Paste 
The 

Burnley Battery 
and M’f’g Co. 
Painesville, Ohio 


DRY BATTERIES 











TELEPHONE OFFICIALS 


All read the ELECTRICAL REVIEW. 
Ask them. Advertisers should ree 
member this fact. 











THE WATER WAY ' 
| BUFFALO» DETROIT 


pe 


—— . —— 


=e D.& B. Line 
Steamers leave J 
Buffalo daily at 5:30 
p.m.,(eastern time) , 
and Detroit week ~4J% 
days at 5:00 p.m., 7 
Sundays at 4:00 

p.m. (central time) reaching their destin- 
ation the next morning. Direct connect- 
ions with early morning trains. Lowest 
rates and superior service to all points west. 


Rail Tickets Available on Steamers 

All classes of tickets sold reading via 
Michigan Central, Wabash and Grand Trunk 
Railways between Buffalo and Detroit, in 
either direction will be accepted for trans- 
portation on D. & B. Line Steamers. 

Send two cent stamp for illustrated pam- 
phlet and Great Lakes map, _ Address, 

L. G. Lewis, GP A , Detroit, Mich, 


Detroit & Buffalo Steamboat Co. 


Paiuie H. McMI.ian, A. A. SCHANTZ, 
Vice President. Gen’l Manager, 
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Corns, INDUCTION 
Electric Goods Mfg. Co. 
W. R. Ostrander & Uo. 
ComMMUTATOR LUBRICANT 
Dixon Crucible Co., Jos. 
CoNDENSER?, ELECTRIC 
Marshall, William 
CONDENSERS, STEAM 
Allis-Chalmers Co. 
Platt Iron Works Co. 
CONDUITS 
American Circular Loom Co. 
American Conduit Co. 
American Sewer Pipe Co. 
American Vitrified Conduit Co 
Camp Co., H. B. 
Doubleday-Hill Electric Co. 
National Conduit & Cable Co 
National Metal Molding Co. 
Sprague Electric Co. 
Wyckoff Pipe & Creosoting Co. 
Conpur1tT REAMERS 
Steel City Electric Co. 
Conpuit Rops 
Barron & Co., Jas. 8. 
Doubleday-Hill Electric Co 
ConDuUIT SYSTEMS 
Gest, G. M. 
Conbuit Toots 
Steel City Electric Co. 
CONSTRUCTION 
New England Engineering Co. 
White & Co., J. G. 
CONSTRUCTION SUPPLIES 
Barron & Co., Jas. 8. 
Brady, T. H. 
Illinois Electric Co. 
CONTROLLERS 
Allis-Chalmers Co. 
| Bullock Electric Mfg. Co. 
Crocker-Wheeler Co. 
Cutler-Hammer Mfg. Co. 


(Continued on page 33) 














July 13, 1907 


ELECTRICAL REVIEW 


You Are Letting Money 
Slip Through Your Fingers 





33 


Why persist in buying switches of unknown quality at prices a 
trifle higher than the famous 


HEART Sw itTtcHeES 


HART SWITCHES 


are the 


most valuable switches on 


the 


market—not only the most valuable, but at a price that is 
somewhat lower than other manufacturers. 
They are the most continuously accurate switches, the least likely 
to get out of order, and altogether the most dependable switches 


ever made. 
quality is At. 


92 CAPITOL AVE.[-[AR 


| He 
J \ 


The price isn’t as high as some others, but the 
Dealers should investigate them. 














T ano FLEGEM AN HARTFORD, CONN. 


(3) 








CONTROLLLERS 

.icctrie Controller & Supply Co. 
ew York Electric Controller Co. 
iplex Electric Heating Co. 

Sundh Electric Co. 
Ward Leoaard Electric Co. 
Wirt Electric Co. 

Cord AND Ropr 
Bvlden Manufacturing Co. 
S.mson Cordage Works 


CreosoTED LUMBER 

ckoff Pipe & Creosoting Co. 
Crixt Motors 

tern Electric Co. 
Cross-ARMS, BRACKETS, Pins, TIEs, 


‘LIMBERS, Ere, 
itral Electric Co. 
ibleday-Hill Electric Co. 
is Electric Co. 
in & Son, Mathias 
ckoff Pipe & Creosoting Co. 
ENT TAPs 
ctrie Goods Mfg. Co. 
ibbell, Harvey 
DooreRs 
Cstler-Hammer Mfg. Co. 
ird Leonard Electric Co. 
‘Virt Electric Co. 
Di:set Motor Drive For PLANERS 
The Electric Controller & Supply Co. 
Dr’ ING MACHINERY 
Aiton Machine Co. 
Devine Co.. J. P, 
DYSAMOS AND Motors 
{ Allis-Chalmers Co. ’ 
i Bullock Electric Mfg. Co. { 
\merican Engine Co. 
burke Electric Co, 
© & C Electric Co. 
Central Electric Co. 
Century Electric Co. 
Chieago-Edison Co. 
rocker- Wheeler Co 
Miehl Mfg. Co. 
Doubleday-Hill Electric Co. 
kek Dynamo & Motor Works 
Elwell-Parker Electric Co. 
Emerson Electric Manufacturing Co. 
Fort beh Electric Works 
General Electric Co. ~ 


CLASSIFIED INDEX—(Continued from page 3? 


DyNAMOs AND Morors 
Holtzer-Cabot Electric Co. 
Jeffrey Mfg. Co. 

Novelty Electric Co. 

Sprague Electric Co. 

Triumph Electric Co. 

Wagner Electric Mfg. Co. 

Wesco Supply Co. 

Western Electric Co. 

Westinghouse Electric & Mfg. Co. 
ELEcTRIc ARC WELDERS 


The Electric Controller & Supply Co. 


ELEcTRIC COOKING APPARATUS 
American Electric Heater Co. 
Doubleday-Hill Electric Co. 
Simplex Electric Heating Co. 

ELECTRICAL DECORATIONS 
Doubleday-Hill Electric Co. 
Electric Motor & Equipment Co, 


ELectric Gas LIGHTING 
Electric Goods Mfg. Co. 
ELEcTRIC IRONS 
American Electr’c Heater Co. 
Barr Elec. Mfg. Co., W. J 
Simplex Elec. Heating Co. 
ELEctric LIGHTERS 
Stanley & Patterson 
ELEctTRIC LOCOMOTIVES 
General Electric Co. 
Jeffrey Mfg. Co., The 
Westinghouse Electric & Mfg. Co. 
ELEctric SOLDERING IRONS 
American Electrical Heater Co. 
Barr Elec. Mfg. Co., W. J. 
Simplex Electric Heating Co. 
ELECTRICAL SUPPLIES 
Albert & J. M. Anderson Mfg. Co. 
Barron & Co., Jas. 8. 
Bates, Putnam A. 
Bunnell & Co., J. H. 
Central Electric Co. 
Chicago Edison Co. 
Doubleday-Hill Electric Co. 
ElectricGoods Mfg. Co 
Electric Service Supplies Co. 
Electric Motor & Equipment Co. 
General Electric Co. 
Illinois Electric Co. 
Johns-Manville Co., H. W. 


ELECTRICAL SUPPLIES 

Lawrence Electric Co., F. D. 

Manhattan Electrical Supply Co 

Novelty Electric Co. 

Paiste Co., H. T. 

Partrick, Carter & Wilkins Co. 

Sarco Co. 

Stanley & Patterson 

Wesco Supply Co. 

Western Electric Co. 

Weston Electrical Instrument Co 
ELECTROMAGNETS 

Devine Co., J. P. 

Western Electric Co. 

Westinghouse Electric & Mfg. Co. 
ELEVATING AND CONVEYING MACHIN 

ERY 

Jeffrey Mfg. Co. 
ENGINES, GAS AND OIL 

Allis-Chalmers Co. 

American Diesel Engine Co. 

Buckeye Engine Co. 

Marine Engine & Machine Co. 

Olds Gas Power Co. 

Westinghouse Machine Co. 
ENGINES, STEAM 

Allis-Chalmers Co. 

American Engine Co 

Ball Engine Co. 

Buckeye Engine Co. 

Rochester Machine Tool Works 

Schmitt & Co., C. T. 

Westinghouse Machine Co. 
ENGINEERS AND CONTRACTORS 

Ahim, C. E. F. 

American Bridge Co. 

Arnold Co., The 

Bates, Putnam A 

Byllesby & Co., H. M. 

Carichoff, E. R. 

Clement, Edward E 

Corson, Wm. R. C. 

Darlington, F. W. 

Dodge & Day 

Fergus & Co., W. L 

Hallberg, J. H. 

Hanchett, George T. 

Humphrey, Henry H. 

Iron City Engineering Co. 


Kelly Engineering Co., Jéin F.- 


(Oontinued on page $9) 


ENGINEERS AND CONTRACTORS 
Kitfield, Edward H. 
Knowles, Edward R. 
Lansingh, Van Rensselaer 
Lyndon, Lamar 
McMeen, Samuel G. 
Mershon, Ralph D. 
Miller, Kempster B 
New England Engineering Co 
Reed, Warren B. 
Schott, W. H. 
Stanton, Le Roy W. 
White & Co., J. G. 

Fans AND Fan Motors 
Central Electric Co. 
Century Electric Co. 
Chicago Edison Co. 
Crocker-Wheeler Co. 
Diehl Mfg. Co. 
Doubleday-Hill Electric Co. 
Electric Motor & Equipment Co. 
Emerson Electric Manufacturing Co. 
Fort Wayne Electric Works 
General Electric Co. 
Green Fuel Economizer Co. 
Sprague Electric Co. 
Stanley & Patterson 
Wagner Electric Mfg. Co. 
Wesco Supply Co. 
Western Electric Co. 
Westinghouse Electric & Mfg «on 


Fan Motor RESISTANCES 

Ward Leonard Electric Co. 
Frrp- WATER HEATERS AND PoRI- 

FIERS 

Platt Iron Works Co. 
FIELD Cort CUSHIONS 

Massachusetts Chemical Co. 
FIxTURES (ELECTRIC) 

Federal Electric Co. 

Illinois Electric Co. 

Morse, Frank W. 
FLASHERS 

Electric Motor & Equipment Co 
FLEXIBLE CoUPLINGS FOR SHAFTS 

The Electric Controller & Supply Co. 
FLoor OUTLETS 

Steel City Electric Co. 
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Engineering Number 











SEPTEMBER 14, 1907 





Electrical Review 


Presenting in a single issue the advanced practice in this 
great field, which is receiving a rapidly increasing degree of 
attention. The editors will soon announce a list of especially con- 
tributed articles, by men eminent in the theoretical and practical 
sides of lighting and illuminating, which are in course of prep- 
aration for this number. 


THE ELECTRIC The striking feature of the number will 
LAMP _ww 11s score be the substantial section which will 
easel contain the first complete publication 
of the evolution and present accon 
plishments of all types of electric lamps — the various 
forms, Carbon Incandescent Lamps, Tantalum Incandescent 
Lamps, Metallized Carbon Incandescent Lamps, Osmium 
Incandescent Lamps, Helion Incandescent Lamps, Tungsten 
Incandescent Lamps, Titanium Incandescent Lamps and 
the open and enclosed Carbon Arc and Flaming Arc types 
of lamps, Nernst Lamps, the Mercury Vapor System, Tube 
Lighting; with the addition of particular adaptations of these 
several forms — with technical data bearing on their most 
successful applications, written by men who are devoting 
their lives to this great field of advancement. 
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—— 


OF TECHNICAL, 
SCIENTIFIC AND 
COMMERCIAL 
/NTEREST 


THE PROGRESS 

IN ENGINEERING 
CENTRAL STATION 
PRACTICE 


AUTHORITATIVE, 
COMPREHENSIVE 
YET CONCISE 
INFORMATION FOR 
ILLUMINATING 
ENGINEERS 


It is the purpose of the editors to have these contributed 
articles of purely technical and scientific value, yet of such a 
nature as to prove of great interest to illuminating engineers and 
the operators of electric light plants. 

In addition to the publication as outlined above, space will 
be devoted in this number to phases of the commercial side of 
the electric lamp industry and in which illustrations of the newer 
lamps and apparatus bearing directly on them will appear. This 
feature will prove of interest to the jobbers and supply houses. 








In a comprehensive manner, the progress in central station 
practice in its various branches will be given readers of this num- 
ber. Special attention will be devoted to such subjects as cen- 
tral station practice, turbine construction and service, modern 
generators and engines, boiler installations, advanced features in 


steam equipments, and general station economies. 








Growing out of a suggestion by a prominent authority to 
present a condensed analysis at this time of the attributes and 
characteristics of the newer forms of electric lamps, together with 
other matters of interest to central station operators and engineers, 
this “Lighting and Illuminating Engineering Number” of the 
ELECTRICAL REVIEW will be published at the beginning 
of the lighting season, September 14, 1907. 








Electrical Review 


13 Park Row, New York 


1513 Manhattan Building 


Chicago 


42 Old Broad Street 
London, E. C. 


10 Post Office Square 
Boston 
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CUTLER-HAMMER COMPOUND STARTING AND REGULATING 
RHEOSTAT WITH UNDERLOAD AND OVERLOAD RELEASE 


¥=-RHEOSTAT 


[| BOTH STARTS AND REGULATES 


Mounted on the same hub-post with the regulating 
lever (1) is the starting lever (2), provided with an 
auxiliary contact on the under side, which, through the 
medium of the curved sector (3) located just below the 
armature contacts (4), sbort-circuits the field resistance 
during the operation of starting the motor. When all 
resistance is cut out of the armature circuit the starting 
lever is held in position by the retaining magnet (5) 
The auxiliary contact having now passed beyond the 
curved sector, the field resistance is no longer short- 
circuited, and the regulating lever may be moved by 
itself back and forth over the field rheostat buttons (6), 
or left on any contact, thus regulating the speed of the 
motor. Failure of voltage, or an overload, de-energizes 
the retaining magnet and the starting lever automati- 
cally flies back to the “off” position, carrying the 
re gule iting lever with it. 

Injury to the motor from overload or starting 
under weakened field are equally impossible where 
this form of rheostat is used. Send for Bulletins 24 
Ld and 25, fully describing this useful piece of apparatus. 


THE CUTLER-HAMMER MFG. COMPANY 
maNOEES MILWAUKEE [S52 
Farmers Bank Bldg. 190 Federal st. 























NEW YORK CHICAGO 
186 Liberty St. Monadnock Bldg. 
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General Flectric Company 





The Units 


A brilliant light of high efficiency, 
perfectly diffused and soft and steady. 





GEM Unit with Bow! Holophane. 


Supplied with specially designed glass 
Holophanes giving efliciencies of 1 3-4 
to nearly one watt per candle, accord- 
ing to form of reflector used. 


The “B” form throws the light down 
and spreads it uniformly over a con- 
siderable area beneath the lamp. It 
is best adapted to general illumination 
of interiors. 


The “C” form concentrates the light 
beneath the lamp, and is adapted to the 
lighting of show windows, corridors 
or wherever concentration of light is 
desired. 


The ‘D” form distributes the light 
sideways, as well as downward, and is 
therefore adapted to low ceilings. 


1400 





Main Lamp Sales Office: 


HARRISON, NEW JERSEY 


New York Office: Sales Offices in 
44 Broad St. All Large Cities 
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General Electric Company 


Vol. 51—No, 9 





Electrical 


Control 


of 


La ge Power Stations 








N. Y. C. Power House Benchboard 


Central controlling board for 
30,000 kilowatts generated in 
main power stations of New 
York Central terminal electri- 
fication. This type of board 
controls entire output of each 
of the two main stations, and 
distributes power to eight sub- 
stations. No heavy current or 
high voltage conductors on the 
board. 








N. Y. C. Remote Control 
Moter Operating Switch 


One of the Ig0, 4,000 amperes 
600 volt switches operated by 
electric motors controlled from 
substation benchboards. 


The largest interests 
of a central power station lie in 
its effective control. 


The largest stations 
require the strictest adherence to 
best engineering practice. 


The best practice 


is inherent with contracts of the 
greatest magnitude. 


The largest contracts 
are typified by the example out- 
lined here and designed by 


The largest builder 
of electrical control systems in 
the world—The General Electric 
Company. 


The greatest savings 
in switchboard work are derived 
from co-operation between ( on- 
sulting Engineers and General 
Electric Switchboard Engineers. 


Purchasers are invited 
to early conference, and should 
take advantage of the wide ex- 
perience of the General Electric 
Company in this work. 








N. Y. C. Oil Switch 


This oil switch is one of the 
135 installed in two main power 
station and eight substations 
in the electrification of the New 
York Central Terminal. This 
type of switch, controlling 4o,- 
000 kilowatts on 11,000 volt 
three-phase circuits throughout 
the system, is operated from 
the various main and substa- 
tions. 





N. Y. C. Substation Benchboard 


In each of eight substations this 
type of benchboard controls 
11,000 volt, A. C., and 4,000 
ampere D. C. circuits and 
switches. 








New York Office 
44 Broad Street 





Principal Office: 


Schenectady, N. Y. 





Sales Offices in 
all large cities 
1224 
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DESIGNERS and 
BUILDERS 


OF ALL CLASSES OF 


METALLIC 
STRUCTURE 


American 








Bridge Company 
of New York 


General Offices: 42 BROADWAY, New York, N. Y. 











BRANCH OFFICES IN THE FOLLOWING CITIES: 





ATLANTA, GA. 
BALTIMORE, MD. 
BOSTON, MASS. 
BUFFALO, N. Y. 
CHICAGO, ILL. 
CINCINNATI, OHIO 


DENVER, COLO. 


KANSAS CITY, MO. 
MILWAUKEE, WIS. 





CLEVELAND, OHIO 


EAST BERLIN, CONN. 


MINNEAPOLIS, MINN. 


CANDLER BUILDING 


CONTINENTAL TRUST BUILDING 


89 STATE STREET 


ELLICOTT SQUARE BUILDING 
COMMERCIAL NAT’L BK. BLDG. 


UNION TRUST BUILDING 
ROCKEFELLER BUILDING 
EQUITABLE BUILDING 
BRIDGE BLOCK 


POSTAL TELEGRAPi BUILDING 


17th ST. and ST. PAUL AVE. 
7th AVE. and 2d ST. 


NEW ORLEANS, LA. 
NEW YORK,N.Y. . 
PHILADELPHIA, PA. 
PITTSBURG, PA. 
PORTLAND, MAINE 
RICHMOND, VA. 
ROCHESTER, N. Y. : 
SALT LAKE CITY, UTAH 
SAN FRANCISCO, CAL. 
SEATTLE, WASH. 

ST. LOUIS, MO. 
SYRACUSE, N. Y. 


PENNSYLVANIA BUILDING 
MUTUAL ASSURANCE BUILDING 


16th and FOLSOM STREETS 


HENNEN BUILDING 
42 BROADWAY 


FRICK BUILDING 
291 ST. JOHN STREET 


POWERS BLOCK 
BOOLEY BLOCK 


ALASKA BUILDING 
CHEMICAL BUILDING 
KIRK BUILDING 























Friction TAPE 
M. W. Dunton & Co. 
Massachusetts Chemical Co. 
KUET, ECONOMIZERS 
_ Green Fuel Economizer Co 
FUSES 
Chicago Fuse Wire & Mfg. Co 
D& W Fuse Co. 
Gencral Electric Co. 
Johns-Manville Co., 
Lawreuce Electric UCo., 
Sachs Co., The 
Fusk WIRE 
Chicszo Fuse Wire Mfg. Co. 
GEARS 
New Process Raw Hide Co. 
GENERATORS 
) Allis-Chalmers Co. 
Bullock Electric Mfy. Co. 
American Engine Co. 
C& C Electric Co. 
Crocker-W heeler Co. 
Triumph Electric Co. 
Western Electric Co, 
GLOBeS, NHADES, ETC. 
Fostoria Glass Specialty Co. 
Hoi /phane Co. 
Pienix Glass Co. 
Whceler Retlector Co. 
tRAPITITE 
Dixon Crucible Co., Jos. 
NKAING APPARATUS 
American Electrical Heater Co 
Prometheus Electrie Co 
“Implex Klectric Heater Co. 
Ward Leonard Electric Co. 
'Noistina MACHINERY 
Allis-Chalmers Co. 
Brown Hoisting Machinery Co 
Jeffrey Mfg Co. 
HYDRAULIC MACHINERY 
Aiton Machine Co. 
Allis-Chalmers Co 
IGnrrers 
Dayton Elec Mfg. Co. 
IMPRE (GNATING arr ARATUS 
Devine Co.., 
Mite ‘hell, Ww. A G. 
INNER GLOBES 
Fostoria Glass Specialty Co. 
Phonix Glass Co. 
INSTRUMENTS 
American Instrument Co. 


ET. W. 
F. D. 


CLASSIFIED INDEX—(Continued from page 33) 


INSTRUMENTS 
Atwater- — Mfg. Co. 
Biddle, Jas. G 
Bristol C O. 


Connecticut Telephone & Electric Co. 


Cutter Electrical Mfg. Co 
Dongan Instrument Co. 
Doubleday-Hill Electric Co 
Duncan Electric Mfg. Co. 
Fort Wayne Electric Works 
General Electric Co. 


Keystone Electrical Instrument Co. 


Leeds & Northrup Co 
Machado & Roller 
Pignolet, Louis M. 
Wagner Electric Mfg. Co. 
Wesco Supply Co. 
Westinghouse Electric & Mfg. Co. 
Western Electric Co. 
Weston Electrical Instrument Co. 
INSULATING CEMENTS 
Massachusetts Chemical Co 
Mitchell, W. E. G. 
INSULATING CLOTHS 
Massachusetts Chemical Co 
INSULATING CoMPOUNDS 
Electric Cable Co. 
Massachusetts Chemical Co. 
Mitchell, W. E.G 
Sterling Varnish Co. 
INSULATING MACHINERY 
Aiton Machine Co. 


American Insulating Machinery Co. 


New England Butt Co. 
INSULATING on 
Devoe & Co., Ww. 
Massachusetts ‘uaa Co. 
Standard Paint Co. 
Standard Varnish Co. 
Sterling Varnish Co. 
IMPREGNATING COMPOUND 
Mitchell, W. E. G 


INSULATORS AND LNSULATING MATERIAL 


American Vulcanized Fibre Co. 
Anderson M g. Co., Albert & J M. 
Doubleday Hiil Electric Co 
Dunton & Co., M. W 

Elm City Engineering Co 
General Electric Co. 

Hemingray Glass Co. 

Lima Insulator Co. 

Locke Insulator Mfg. Co. 
Massachusetts Chemical Co. 


INSULATORS AND INSULATING MATERIAL 


Mitchell, W. E. G 
Okonite Co, 
Standard Paint Co. 
Standard Underground Cable Co. 
Standard Varnish Co. 
Sterling Varnish Co. 
INSULATOR SUPPORTS 
Steel City Electric Co 
[kIDIO PLATINUM, WIRE AND SHEET 
Baker & Co., Inc. 
LkON CASTINGS 
Aiton Machine Co 
Irons, ELECTRIC 
American Electrical ne ater Co. 
Barr Elec. Mfg. Co., 


JUNCTION BoxEs 


Bossert Electric Construction Co. 
D & W Fuse Co 
Steel City Electric.Co. 
LAMP GUARDS 
Hubbell, Harvey 
Morse, Frank W. 
Standard Electric & Chemical Co 
LaAmMP-MAKING MACHINERY 
Dwyer Machine Co. 
Fahn & McJunkin 
Lamps, ARC 
Doubleday-Hill Electric Co. 
Fort Wayne Electric Works 
General Electric Co. 
Marquette Electric Mfg. Co. 
New York Beck Lamp Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 
LAMes, DECORATIVE 
Central Electric Co. 
General Electric Co. 
Lamps, INCANDESCENT 
Anchor Lamp Co. 
3anner Electric Co. 
Bay State Lamp Co 
Boston Incandescent Lamp Co 
Brilliant Electric Co 
Buckeye Electric Co 
Central Electric Co. 
Chicago Edison Co. 
Columbia Incandescent Lamp C: 
Doubleday-Hill Electric Co. 
Downward Light Eiectric Co. 
Fort Wayne Electric Works 


(Continved on page 58) 


LAMPS INCANDESCENT 
Fostoria Incandescent Lamp Co 
General Electric Co. 
General Incandescent Lamp Co. 
Germania Electric Lamp Co. 
Illinois Electric Co. 
Monarch Electric Mfg. Co. 
New York & Obio Co 
Novelty Incandescent Lamp Co. 
Shelby Electric Co. 
Standard Electric Mfg. Co. 
Sterling Electric Mfg. Co. 
Sunbeam Incandescent Lamp Co. 
Wesco Supply Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co, 
Westinghouse Lamp Co. 
LIFTING MAGNETS 
The Electric Controller & Supply Co 
LIGHTNING ARRESTERS 
Anderson Mfg. Co., Albert & J. M. 
D& W Fuse Uo. 
Electric Service Supplies Co 
General Electric Co. 
Lord Electric Co. 
Westinghouse Electric & Mfg. Co 
LIGHTING PLANTS 
Allis-Chalmers Co. 
Crocker-Wheeler Co. 
Doubleday-Hill Electric Ce. 
Fort Wayne Electric Works 
General Electric Co. 
Stanley & Patterson 
Western Electric Co. 
Westinghouse Electric & Mig, Co. 
LinE MATERIAL 
Andetson Mfg. Co., Albert & J. M. 
Klein, Mathros & Son 
LOCKNUTS 
Steel City Electric Co. 
Locomotives, ELECTRIC 
Jeffrey Mfg. Co. 
MACHINE TOOLS AND Macutngery 
Allis-Chalmers Co. 
Jeffrey Mfg. Co. 
New England Butt Co 
MAGNETIC CLUTCHES 
The Electric Controller & Supply Co. 
MaGNETIC FRICTION BRAKES 
The Electric Controller & Supply Co, 
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Office: Stamford, Conn. Works: Portsmouth, Va 


THE WYCKOFF PIPE AND CREOSOTING COMPANY 
WYCKOFF CREOSOTED CONDUIT for UNDERGROUND WIRES 


Millions of feet in use. Cheapest to lay 
CREOSOTED CROSSARMS, POLES, AND LUMBER 





IMPREGNATING COMPOUN) | 


For use in impregnating machines 


HIGH INSULATION ELASTICITY 


W.E. G. MITCHELL, 


DURABILITY 8 


86 Maiden Lane, N. Y. City 








oe 





Sprague Electric (ompany 


; me 











SEMI-ENCLOSED TYPE D 6-POLE MOTOR 
Frames 20 to 90 


TYPE D_ DIRECT-CURRENT MOTORS 


maintain the 
struction that has always characterized our apparatus. 
made in sizes from 10 to 105 horse-power and include the open 
semi-enclosed and wholly enclosed types. 
of these motors is given in our bulletin No. 2246, which will 
be mailed upon request. 


General Offices: 527-531 West 34th Street, New York 


high standard of excellence in design and con- 
They are 


A detailed description 


BRANCH OFFICES IN PRINCIPAL CITIES 








resistance wires to specifications; protective 
fuses for small currents; ignition fuses for tor- 


& 
pedo and ‘mining operations ; special forms for 
I wireless telegraphy; all forms of electrical 
contacts. 
BAKER & COMPANY, Inc. 
C. 0. BAKER, Pres. C. W. BAKER, Vice-Pres. 


408-414 N. J. R. R. Avenue, NEWARK, N. J. New York Office: 120 Liberty Street 














ESTABLISHED 1754 
MANUFACTURERS OF 


F. W. 
INSULATING PAINTS, 
STATION PAINTS, 
INSULATING ano CAR 
& CO 


VARNISHES, 
BRUSHES 





101 Fulton St., New York 176 Randolph St., Chicago 








We\ INSULATING BLACK 


The latest and best Never becomes brittle. 
For Wiring Contractors. No yon poy odor. 
Good Insulator. Ask your dea 
Dries quickly. If he role y feadto it, send to us. 
STANDARD VARNISH WoO RES 
Chicago New York London 
Canadian Branch: International Varnish Company, Limited, Toronto, Canada 


Approved by 
Underwriters’ 
Laboratories. 





CP RN 
G00D-BETTER-“ HUBBELL” 








21 HUBBELL 
ATTACHMENT PLUGS 


ATTAIN THE SUPERLATIVE DEGREE 


SIMPLIGITY-DURABILITY-CONVENIENGE 


HARVEY HUBBELL, INC. 


BRIDGEPORT, CONN. FREE 




















Complete plants for the 


Manufacture and Renewal of Incandescent Lamps 


(EXPERTS TO THE LARCEST COMPANIES SINCE 1891) 


Central Station lamp testing made precticanie by our 
Photometric System. Send for catalogues 


DWYER MACHINE CO., Lynn, Mass. 








Luu Catalog No. 4090 





PAISTE TAPLETS 


are the economical short cut in Molding 
Wiring. Add safety to the wiring and 
neatness to the job. Made in 5 styles. 
Write us for bulletin and free sample. 


H. T. PAISTE CO., Philadelphia, Pa. 
NEW YORK BOSTON CHICAGO 
THE LEADING SPECIALTY MANUFACTURERS 














INSPECTIONS and acceptance 
tests, made for the purchaser, 
at the shops of the manu- ° 


Electrical 
‘aso Ao eee 
Laboratories How, otherwise, can you 


k h i 
Sh Gh 5 Se nee. aan ee ae 
NEW YORK rng " 
specifications. 


“Electrical and Photometrical 
Tests of Every Description’’ 


Our facilities are at your 
service. 











WESTON Electrical Instrument Co. 


New York Office, 74 Cortlandt St., MlnOtce. Waverly Park, NEWARK, N. J. 


LONDON BRaN H: Audry House, Ely Place, Holborn. 
PARIS, FRA : EH. Cadiot, 12'Rue St. Georges 
BERLIN : wttincls Weston Electrical aircon ‘Co., No. 88 Ritterstrasse. 


lluminated Dial, Weston Standari 
StationInstruments Portable, Direct Reailing 


Voltmeters and Milli- 
These instruments are 4% voltmetérs, Ammeters 
constructed upon the and Milammeters, Watt- 
inei f peters. 
s eneral principle : } meters and Voltme 
aaaen seni iueeianed a east tt Nw i for Alternating and 
— a " : NO. ea ii aE Mh Direct-Current Circuits. 
Portable Direct-Current *, Our portable instru- 
Voltmeters and Amme- ments are recognized as 
ters, butare much larger ae standards throughout 
and the working parts 2 | the civilized world. 
are enclosed in a neatly 


| ty Our Semi- Portabl 
designed, dust-proof, SS, Manentey ® Laboratory Standard 
east-iron case which She rac NSE Voltmeters and Amme- 
effectively shields the 


NEWARK-N JS LLSOA ters are still better. 
instruments from dis- 











They are the most reli 
turbing influences of €X- weston Standard [lami Dil . aaieaee: 
Style 


able, absolute standards 
ternal magnetic fields. for laboratory use. 
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SOLICITORS WANTED: 


e can place at once six power solicitors and ten light solicitors. Must be men 
h practical experience in applying up-to-date business-getting methods. 


WRITE US AT ONCE 
ELECTRIC SOLICITORS’ EXCHANCE 
54 Clinton Street, - = NEWARK, N. J. 





PATENT APPLIED FOR 


The New “STANDARD” Lam Guard is the BEST 
*ATENTS—TRADE-MARKS FOR SALE WHY? oe 











James Hamilton, M.E., LL.B. Envi dG tor Belted !.—Saves Price of Socket—(Socket in Handle.) 

Men. AM. 800, M. E.; Assoc. Am. Inst. E. E,; ll ner e@ 2.—More Protection and Stronger. 

M. é (Cornell), LLB BO ees gine and wenerator be 3 —Lighter Weight—i20z 4.—Shorter—3 or 4 inches. 
NEW YORK CITY + + + 81 Nassan Street 116 x 18 Erie Engine 5 —Saves Time to Remove or Insert Lamp. 
WASHIN@TON, D. C. ‘a se ig Gina is & 6.—Price Same for Both 16 and 32 c. p. Lamp. 

ia aainailiaceaeatiaaiansl 175 K.W. D.C. 250 Volt Generator OXIDIZED OR COPPERED, 81.25 
Complete with switchboard and STANDARD ELECTRIC & CHEMICAL CO 

——— attachments. Allin good condition. Mfrs. Electric, Chemical and Hardware Specialties 
AGE NTS REQU IRED Larger unit being installed. 224-226 So. Clinton St. CHICACO 


First-class Mica hevanee er making as pa 
cialty Mianite, whiteand brown, for commutators an 
mouldin: purposes, desires to establish an agency The Columbus Iron & Steel Co. 


in the Uoxted States, Persons well introduced in large 











electric: manufacturing companies and with ability as Columbus, Ohio 
reptes tives are requested to write to Cipher Z. H. 6123, . ELMER P. MORRIS COMPANY, 72 Trinity Place, New York 

core of OTTOMAR DIETZ Plain and ornamental iron and steel poles and brackets, high-tension pins, brackets and break-arms ; ] 
140 “assau Street New York complete equipments for the construction and operation of electric railways and high-tension lines, 








—— 


WANTED 


——- Reliable parties to sell the bat- 
| teries of the Zoar Storage Battery FLEC The O 
Co. Responsible parties only need LECTRIC CABLE CO. 
FOR % A L E apply. ZOAR STORAGE BAT- Manufacturers of 















































hE PS ta Y 
TERY CO., Zoar, O. PRIMARY BATTERIES ites, Heats emer itn 
Te les. Weather-proof wire. 
{ s i Bai ill not k . . 
One 2,200-gallon centrif- with tne orconeume iaclt when nat'n user Waenin | Magnet wire. Field and armature coils 
y t a v ec. 
ugal pump direct-connested UBSCRIBE FOR THE Whea you turn “Off the current you turn off the 17 Battery Place, New York. 
to De L 1 steam turbine . . a ae you have use for a battery 925 Old South Building, Boston 
to De Lava . write for our Battery Book. 924 Dearborn Street, Chicago 
This is new machinery. Inventive Age EDISON MANUFACTURING COMPANY 
44 he National Cash am a “aa a 
Address the Natio ONE DOLLAR A YEAR ' 25 Clerkenwell Road, London, E. C. 
register Company, Dayton, Contains index of all patents issued each 
a week, and other useful information. Ad- 
Ohio. dress INVENTIVE AGE PUBLISHING Co., Whom Addressing Auvertisers £ lease 
| National Union Bldg., Washington, D. C. | 














Bestion This Paper PATENTS 
PATENTS 











an instructor in Electrical Engineering 
for an Eastern Teehnical School. Grad- 
uate with some practical experience only 



















TRADEMARKS 
AND COPYRIGHTS 





























perie Save money and time 
need apply. State qualifications and y 
salary e ted. Address ; Send your business direct to Washington : 
care Expornicat. Ruviaw, 18 Park iow: Saves time and insures better service by sending your 
New York. +e ee 
PERSONAL ATTENTION 55 SS GOR 22 
GUARANTEED TRADE-MARKS 
25 YEARS’ ACTIVE PRACTICE DESIGNS 
VAN TED FLEGTRIG CONDENSERS eccuary COPYRIGHTS 
By Wholesale Electrical Supply House, a com- 
petent Siules Manager; an experienced Price WM. MARSHALL, Manufacturer : = Working on the Failures of TRENT RO RETA 0 
Clerk and a Stock Card Clerk capable of tak- ™ ™ Others" 
«x charge of Shipping Room. . 
‘dress FOBES SUPPLY €0., Seattle, Wash. Standards a Specialty Siggers aA Siggers E . Ss. DUVALL 
709 Lexington Ave., New York PATENT LAWYERS Washington, » 
Saite 20-25 WASHINGTON LOAN 6 TRUST BUILDING 
National Union Bidg. D.C. 




















ROS: POLYTECHNIC INSTITUTE 

















Terre Han Ind. A College of Engineering. Mechan- 
: al, fee al and Civil See Laie, Chemistry and Ww. R. Ostrander & Co. 
chitectu Extensive shops. Laboratory equip- 
me modern. Expenses low. Forcatalogueand tro- 22 Dey St., NEW YORK 
t \l Rezisterof Alumni, address €. L. MEKS, Pres. Manufacturers of 
ae > Tubes, Whistles, Er-Pp 
Bells, Annunciators a t| C bl 4 
See eens Mecti ustless Cable Hanger 
ri 4 t 
F. W. MeNAIR, President Supplies “ae eee poe — 
ame in wie. re Superior oeerce Mines ee ‘ 
Mis aeecessible for practice. For Year Book % = i i 
ponding ‘d of Graduates apply to President or pores ne ee ae hg 7“ 
Send for tae Sy : > 
Hourhten, Michigan. Catalogue losing of separate parts. Will 

















not. rust; will not slip. Patent- 
ed May 28th. 1901. 

Over 1,000,000 of these clips 
were sold during the past year 
and the demand is constantly 
increasing. TheWestern Union 
adopted them as their stand- 
ard over two years ago and 
they are also in use by some 
of the most prominent tele- 
phone companies. 

Samples and discounts sent 
on application. 


JAMES S. BARRON & CO. 


H-P DEPT. 
127-129 FRANKLIN ST. N.Y. 


















SCRAP 
PURCHASED 









Contacts of All Forms. Wire for Wireless Telegraphy. 
Resistance Wire. Wire and Sheet for All Purposes. 


AMERICAN PLATINUM WORKS 
NEWARK, N. J. 
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TYPES 


SINGLE-ACTING 
TWO-STROKE 
CYCLE 





DOUBLE-ACTING 
TWO-STROKE 
CYCLE 


DOUBLE-ACTING 
FOUR-STROKE 
CYCLE 





WE STILL MAINTAIN OUR REPUTATION FOR 


THE BUCKEYE GAS ENGINE 


SIMPLE — ECONOMICAL — DURABLE 


ESPECIALLY ADAPTED TO DRIVING ELECTRIC GENERATORS 


BUILT BY BUCKEYE ENGINE CO., SALEM, OHIO 





INDEPENDENT THOUGHT AND ACTION, AND FOR KEEPING 
ABREAST OF THE TIMES; AND IN PRESENTING THE BUCKEYE GAS ENGINE, ENGINEERS AND PURCHASERS 
WILL NOTE THAT WE ARE ORIGINATORS AND LEADERS IN THIS NEW LINE, AS WE ALWAYS HAVE BEEN 
IN OUR STEAM ENGINE PRACTICE. 


WE CUT FROM NEW CLOTH 





WRITE US WHEN WANTING EITHER GAS OR STEAM ENGINES 


POWERS 


HORSE-POWER 
TO 
HORSE-POWER 








HORSE-POWER 
TO 
HORSE-POWER 


HORSE-POWER 
TO 
HORSE-POWER 

















MAGNETIC SOLENOIDS 
The Electric Controller & Supply Co. 
Cutler-Hammer Mfg. Co. 
MaGNetic SwitcH CONTROLLERS FOR 
LARGE Morors 
The Electric Controller & Supply Co. 
Cutler-Hammer Mfg. Co. 
Mast-ARMS 
Brady, T. H. 
MECHANICAL DRAFT 
Green Fuel Economizer Co 
METALS 
Baker & Co , Inc. 
Phosphor-Bronze Smelting Co. 
METERS 
Connecticut Telephone & Elec. Co. 
Doubleday-Hill Electric Co. 
Duncan Electric Mfg. Co. 
Fort Wayne Electric Works 
General Electric Co. 
Pignolet, L. M. 
Westinghouse Electric & Mfg. Co 
Weston Electrical Instrument Co. 


MINING MACHINERY 
Allis-Chalmers Co. 
Jeffrey Mfg. Co. 
Movu.pine BoxEs 
Gleason, John L. 
NAME-PLATES 
Schwerdtle Stamp Co., The 
OuTLeET Boxks 
Bossert Electric Construction Co. 
Chicago Fuse Wire & Mfg. Co. 
Sarco Co. 
Steel City Electric Co. 
OvutTLET Box RECEPTACLES 
Benjamin Electric Mfg. Co. 
PAINT 
Massachusetts Chemical Co. 
Standard Paint Co. 
PANEL-BOARDS 
Trumbull Electric Mfg. Co. 
Wesco Supply Co. 
PaTENT SOLICITORS 
Clement, Edward E. 
Duval, Edw. 8. 
Hamilton, James 
Siggers & Siggers 
Woodworth, George K. 


CLASSIFIED INDEX—(Continuwed from page 39) 


PHOTOMETERS 
Dwyer Machine Co. 
Electric Motor & Equipment Co. 

PHOTOMETER STANDARDS 

Electrical Testing Laboratories 
PINIONS 
New Process Raw Hide Co. 

PLATINUM PRODUCTS 
American Platinum Works 
Baker & Co., Inc. 

PLATINUM WIRE AND SHEET, PLATI- 
NUM CRUCIBLES AND DISHES, 
PLATINUM RIVETS 

Baker & Co., Inc. 


PoLEs, BRACKETS, Prins, TrEs, Cross- 


ARMs, CLIMBERS, ETc. 

Brady, T. H. 

Doubleday-Hill Electric Co. 

Klein & Sons, Mathias 

Morris Co., Elmer P. 

Wyckoff Pipe & Creosoting Co. 
PuMpPs 

Platt Iron Works Co. 
Pumprna MACHINERY 

Allis-Chalmers Co. 

Platt Iron Works Co. 
PusH-BuTTrons 

Electric Goods Mfg. Co. 

Manhattan Electrical Supply Co. 

Partrick, Carter & Wilkins Co. 

Sarco Co. 

Ward Leonard Electric Co. 
Rat-Bonpbs 

General Electric Co. 

Lord Electric Co. 

Roebking’s Sons Co., John A. 
Rai JOINTS 

Rail Joint Co. 
RAILROADS, STEAM 

New Jersey Central R. R. 

New York Central Lines 
RAILWAY SPECIALTIES, ELECTRIC 

Anderson, Albert & J. M. 

Blake Signal & Mfg. Co. 

Bunnell & Co., J. H 

Central Electric Co. 

Doubleday-Hill Electric Co. 

Electric Service Supplies Co. 

General Electric Co. 

Rail Joint Compavy, The 

Steel City Electric Co, 


RAILWAY SPECIALTIES, ELECTRIC 
Wesco Supply Co. 
Westinghouse Electric & Mfg. Co. 
REFLECTORS 
Holophane Co. 
Phoenix Glass Co. 
Sarco Co. 
Wheeler Reflector Co 
Wirt Electric Co. 
REPAIRS 
Chicago Edison Co 
Spiro Company 
Waterbury & Co. 
REPLACERS, INCANDESCENT LAMP 
Morse, Frank W 
RESISTANCE BANKS AND UNITS 
The Electric Controller & Supply Co. 
Cutler-Hammer Mfg. Co. 
Ward Leonard Electric Co. 
RESISTANCES 
Cutler-Hammer Mfg. Co. 
Simplex Electric Heating Co. 
Ward Leonard Electric Co. 
REVERSING CONTROLLERS FOR CRANES 
AND SIMILAR SERVICE 
The Electric Controller & Supply Co. 
Cutler-Hammer Mfg. Co. 
RHEOSTATS 
Cutler-Hammer Mfg. Co. 
Cutter Electrical & Mfg. Co. 
General Electric Co. 
Simplex Electric Heating Co. 
Ward Leonard Electric Co. 
Westinghouse Electric & Mfg. Co. 
Wirt Electric Co. 
Rrines, WIRE DIstRIBUTING 
Star Expansion Bolt Co. 
RUBBER Mint MACHINERY 
Aiton Machine Co. 
SEALS 
Schwerdtle Stamp Co.. The 
Sreconp HAND MACHINERY 
Columbus Iron & Steel Co. 
Schmidt & Co , C. T. 
SHADES 
Hubbell, Harvey 
Wheeler Reflector Co. 
SHADEHOLDERS 
Hubbell, Harvey 
Siens, ELECTRIC 
Electric Motor & Equipment Co. 
Federal Electric Co. 


(Continued on page 63) 








SLEEVINGS 

Belden Mfg. Co. 

Dunton & Co., M. W 
SOCKETS 

Federal Electric Co. 

Hubbell, Harvey 

Paiste Co., 1: a 

Trumbull inloctric Mfg. Co. 

Yost Electric Mfg. Co. 
SOLDERING STICKS AND Past: 

Blake Signal & Mfg. Co. 

Burnley ig agg 5 - Mfg. Co. 

Dunton & Co., M. W. 

Standard 4 ele & Chemical Co 
SOLE NOIDS 

Ward Leonard Electric Co. 
SearK CorLs 

Electric Goods Mfg Co. 

Manhattan Electrical Supply Co. 
SPARKING POINTS 

Baker & Co., Inc. 
SPECIAL OVERLOAD No-VOLTAGE AND 

REsET Crrcurit-BREAKERS 

The Electric Controller & Supy)ly Co 

Cutler-Hammer Mfg. Co 

Ward Leonard Electric Co. 
SPECIALTIES 

Barron & Co., Jas. 8. 

Benjamin Electric Mfg. Co. 

Doubleday-Hill Electric Co 

Morse, Frank 

Novelty Electric Co. 

Paiste Co., H. T. 

Sarco Co. 

Wesco Supply Co. 

Yost Electric Mfg. Co. 
SPLICING COMPOUNDS 

Massachusetts Chemical Co. 
— 

Cary Spring Works 

STANDARD CELLS 

Weston Electrical Instrument Co. 
STAPLES, INSULATED 

Blake Signal & Mfg. Co. 
STEAM SPECIALTIES 

American District Steam Co. 

New Process Raw Hide Co. 
STEEL 

American Bridge Co. 

Jessop & Sons, Wm. 
StEEL TOWERS 

Aermoter Co, 
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AUTOIFIATIC ELECTRIC 
and FOR and 
CORLISS POWER SERVICE 

















Absence of “Pumping” 





Our reputation for building a high-grade engine in the past ’ 
is fully sustained by our product to-day, which is superior in 
workmanship, material and design to anything we have ever is a notable result secured by the balanced construc- 
put on the market. tion of the Improved American-Ball Shaft Governor. 
Two pivoted arms are employed; the eccentric pin 
THE BALL ENGINE CO. carrier having its center of gravity coinciding with 
ERIE, PA the shaft center, produces -no centrifugal force, but 

: perfectly opposes the gravity forces of the governor 

arm or weight. The almost perfect gravity balance 
and the unvarying direction of spring force secured 


a WA 
¢ WAGONS by our patented double springs absolutely prevent 
te “pumping” and irregularities of speed. 
ECT TRUCKS We have many interesting facts to offer. Write for them. 
——vT* AND CARS. 


FOR LIGHT AND HEAVY BEAU EN te American En ine Company 
nf ELWELL-PARKER EI ECTRIC CO. were 48 Raritan Avenue 8 Bound Brook, N. J. 


CLEVELAND, OHIO, U.S.A. ’ rg 





























—REPAIRS— 








WIE make a specialty of repairing 
all types and sizes of Electrical 
Machines for the trade. 














Prompt attention given to emergency 
calls. 


THE SPIRO COMPANY 


CONTRACTING ELECTRICAL ENGINEERS 
114 EAST 14TH STREET = = = NEW YORK 
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KEROSENE OIL 
ENGINES 


Guaranteed to govern within 2 per cent. 


In operation at our show room, 126 Liberty Street 


Write for particulars 





Marine Engine & Machine Co. 


Works: Harrison, N. J. Office: 126 Liberty St., New York 














a 
Te Heat: oon WesCo 
VYueLtallt pron boorh O°” 
Doaijtor; Oo USA 
Veter Wheels 
& Mir&t rife VPODLDOVE Condenser iL 
C LEME. Uachinery’ Becd WaterHKeatern 


Wgemctes tn Pre NOYLE Ctlted: 


Bum Ving é Machinery 








YOU CAN SELL IT FOR 
THREE TIMES ITS COST 
BY INSTALLING OUR 
SYSTEM OF EXHAUST 
STEAM HEATING 


The following points should be worthy 


Why 
Throw 
Away 


(ireater 
Part 


of your consideration 


Saving in Cost of Labor 

Saving in Cost of Fuel 

Reduced Cost of Fire Insurance 
Reduced Cost of Boiler Insurance 


Increased Profits 


Let Us Tell You About Them 


American District Steam 
Company 


Western Offices : 
Monadnock Blidg., Chicago 





Of Your 
Coal 


ae 


Main Offices : 
Lockport, N. Y. 











Elevating—Conveying—Power Transmission 


THE JEFFREY MFG. Co. 
COLUMBUS, OHIO, U. 8. A. 


peg gay —Coal Mining—Coal and 
Rock Drilling—Coal Washing Machinery and 
Electric Locomotives. Catalogues are yours 
for the asking. Address 
a: Loe 








——— 
Total number of Exchange Stations in service in the 


Chicago Telephone Company’s system : 





January, 1907 .. 173,974 
= 1897 .. 15,085 
Gain 158,889 











Measured Service was introduced March, 1897. Over {1% 
‘of the Stations gained during the past ten years are Measure: 
Service. 8,448 Statiuns gained during the first three months of 
this year, of which over 92% are Measured Service. 


Chicago Telephone Co. 


203 Washington Street, Chicago, III. 











SATISFACTORY TO SELL 


Of all ignition methods, the Apple Ignition System is the most satisfactory to sell. The 
APPLE ICNITION DYNAMO 
is built for continuous service of the most exacting tort. It outlatts gas engines. To be used to 
charge storage batteries, on the “floating the battery on the line” 
plan, or #s a direct sparker. Our advertising helps you to sel! 
them. Write to-day for bulletin C1 and trade discount. 


The Dayton Electrical Mfg. Co. 
176 St. Clair Street, Dayton, Ohbiv 














| WHEN ADDRESSING ADVERTISERS PLEASE MENTION THIS PAPER | 





T OF CHICAGO 450 POLES 


q = TRANSMISSION : 
= 43; STEEL TOWERS 


GALVANIZED 
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lhe New Line of Direct carver Motors Built by “his Company 


Designated as Type ‘‘K” 


Has Been Especially Designed to Meet the Most Exacting Requirements of Modern Service 
Among which are: 





Compact and Rigid Construction, which 
permits of mounting the motor in any 
position ; larger bearings and shafts of 
greater stiffness than have heretofore 
been used for motors of this class; ample 
protection from external injury to the 
windings and commutator ; provision for 


wide variation in speed and sudden heavy 





overloads, with the very best of commu- 


a cb tating qualities; and ratings that are 


Ea, very conservative. Herewith are shown 





some illustrations of their application. 





Allis-Chalmers Type ‘‘K’’ Motor Driving Allis-Chalmers Type “K’’ Motor Driving Stoever Pipe 
merican Lathe Threader and Cutter 





Allis-Chalmers Type **K”’ 


Toledo Punch Presses driven by Allis-Chalmers Manos 


Type “K”’ Motors 











Sea Fae “KY American Clay Machinery Co.’s Auger geared to Allis-Chalmers Allis-Chalmers Type ““K” 
I T 


ype ‘*K’’ Motor Motor 


I HE APPLICATION OF THESE MOTORS IS NOT CONFINED TO ANY SPECIAL CLASS OF SERVICE. THEY HAVE BEEN 
DESIGNED FOR THE “OST ECONOMICAL AND EFFECTIVE OPERATION OF MACHINERY OF ALL KINDS WHERE THE ELEC- 
rRIC DRIVE CAN BE PROFITABLY EMPLOYED. 

Being Equally Well Adapted to Belt Drive at Constant and Continuous Service, or Geared Drive, Variable Speed and Intermittent Service. In Their 
External Appearance They are Similar to the Well-Known Types ‘‘N” and ‘‘B” Motors Heretofore Manufactured by this Company; but the Construction 
Differs in Many Important Details and, in fact, Represents a New Design Throughout. Send for a copy of Our Bulletin on the subject. 











OFFICES IN ALL LARGE CITIES 











ELECTRICAL REVIEW 


Vol. 51—No, 2 





i ELECTRICAL 
MECHANICAL 
CONSULTING 








DIRECTORY or ENGINEERS 


CONTRACTORS 
SPECIAL 
INTERESTS 

















Cc. E. F. AHLM 


Consaiting, Electrical and Mechanical 
Engineer 


| Designs and Specifications 
Lighting and Power 
Plants 
614-615 Caxton Bidg., 





Cleveland, 0. 








H. M. BYLLESBY & CO. F, W. Darlington 
(Incorporated) MEM. A. I. E. E. 
CONSULTING ELECTRICAL AND 
ENGINEER S MECHANICAL ENGINEER 
1120 Real Estate Trust Bldg. Philadelphia, Pa. 
AMERICAN TRUST BLDG. po Stipe ¢ wa ER ne el er 
CHICAGO, ILL. ways, Electric ower, Electric Light, Steam 








_ THE ARNOLD COMPANY 


| ENGINEERS 
CONSTRUCTORS 
ELECTRICAL—CIVIL—MECHANICAL 


181 La Salle Street 
CHICAGO 





| 

| FUTNAM A. BATES 
CONSULTING 

| ELECTRICAL ENGINEER 
| 


42 Broapway, NEW YORK CITY 


" J. H BUNNELL & CO., Inc. 


| . 
Telegraph Instruments, Electrical 


Apparatus and Supplies 
| Fire Alarm Boxes 
Send for Catalogues and Circulars 


20 PARK PLACE New YorK 








DODGE & DAY 


ENGINEERS 
Mechanical, Electrical, Architectural 
Philadelphia, Penn. 


E. R. Carichoff, M. A. 


M. AM. INST. E. E. 
SPECIALTIES 

Electric Elevators and Motor Control | 

Inventions and Patent Cases } 


Layout, construction and equipment of 
| industrial establishments. 
| Send for Our New Bulletin 175 
“A MODERN INDUSTRIAL PLANT” 


20 BRoAD STREET, NEW YORK 


EDWARD E. CLEMENT 


CONSULTING ENGINEER 
PATENT ATTORNEY 
Expert Opinions, Testimony in Court 
Cases, Reports on Validity and Infringe- 
ment, Perfecting and Developing of In- 
ventions. Patents and Patent Causes. 


ELECTRICAL REVIEW 
PUBLISHING CO. 


13 Park Row, New York 
We will mail, postage prepaid, any 


scientific book published on receipt of 
price. 


OFFICE 
McGILi BUILDING, 


WASHINGTON, D.C. 








J. H. HALLBERG 


Electric Light, Power and Railway 

Plants—Suggestions to Secure Econ 

omy, Specifications, Examinations 
and Reports. 







30 GREENWICH AVENUE New Yorg 
Long-DistanceTelephone 4773 Chelsea 






WILLIAM J. HAMMER 
CONSULTING 
ELECTRICAL ENGINEER 


Examinations, Reports, Tests, Super- 
vision, Expert Testimony, Laboratory 
Investigations 

(FOREIGN CONNECTIONS) 


26 Cortlandt St. and 153 West 46th St. N.Y, 








——. 


GEO. T. HANCHETT, 


CONSULTING ann 
ELECTRICAL ENGINEER, 


114 Lisgrty Stregt, New Yorx. 














WM. R.C. CORSON 


| 

| 
CONSULTING ENGINEER 
Plans, specifications, erate of 
| 


W. L. Fergus & Co. 


factory. power and lighting installations. CONSULTING MECHANICAL AND 


Investigations of electrolysis of under- 
a ELECTRICAL ENGINEERS 
Reports, Laboratory tests and experi- 
mente, 1509 Fisher Building, CuIcaao 
36 Peart Srt., Hartrorp, Cr. 








HENRY H. HUMPHREY 


CONSULTING ENGINEER 


Central Lighting Stations 
Electric Power Transmission 


Suite 1805, CHEMICALBLDG., 817, Louis 

















IZES %. 1, 2 8, 4, 


steam pressure’ Bed 


Send for Catalogue. 


Bere 


one hundred pounds ie 






5 and 8 H. P. on 7 | | The Acme 





| 














Plates furnished to e 
meet the require- Engine 

ments of any build 

of dynamo. Will'run 

smooth and = steady peer 

at any speed from 

100 to 800 revolutions Rochester Machine 

per minute. Gov- Tool Works 

ernor regulates to ate 

within 2 from no : _—— Limited 

load to full load. a Rochester, N.Y.,U.S. A. OFFICER AND FACTORY. G 


(2) 








ABIRSHAW 
WIRES AND CABLES 


The India Rubber and Gutta-Percha Insulating Co. 


SALES OFFICE, 253 BROADWAY, NEW YORK 


LENWOOD 
WORKS, 


YONKERS, N. Y. 











WHEN 


Writing for Catalo 
and the PUBLISH 


. Inf ti Prices, YOU WILL CONFER A FAVOR on both the ADVERTISER 
e nasieninas he fact that you saw the advertisement in the ELECTRICAL REVIEW. 

















85 LIBERTY STREET, NEW YORK 


Steam Superheaters — Mechanical Stokers 


THE BABCOCK & WILCOX COMPANY 


Babcock & Wilcox e Stirling « A & T Horizontal « Cahall Vertical 


Water Tube Steam Boilers 








YORK S > 


BAYONNE, 


N. 


J: BRANCH OFFICES 


WO RK Ss 


BARBERTON, OHIO 








Boston: Delta Bldg. 


San Francisco: 63 First Street. 





Pittsburg: Farmers Deposit Nat. Bank Bldg. 


Philadelphia: 1110-1112 North American Bldg. 


Chicago: Marquette Building. 
Atlanta, Ga.: 1132 Candler Building. 
Cleveland: 706 New England Building. 

Mexico City: 7 Avenida Juarez. 


New Orleans: 343 Baronne Street. 
Denver: 410 Seventeenth Street. 
Salt Lake City: 313 Atlas Block. 
Washington: Colorado Building. 


Havana, Cuba: 116% Calle de la Habana. 
Los Angeles: 321 Trust Building. 
Cincinnati, O.: Traction Building. 
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iron City Engineering Company 
CONTRACTING BLECTRICAL 
BNGINEBRS 


Power and Light Installations 
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Frick Bldg. 


Pittsburg, Pa. 





“THE JOHN F. KELLY 
ENGINEERING CO. 


Consulting aad Coatractiag Eagineers 
149 BroapwWay, 





New York 





SAMUEL G. McMEEN KEMPSTER B. MILLER 


McMEEN & MILLER 


TELEPHONE ENGINEERS 


Complete Plans, Special Reports 
Laboratory Certificates, Telephone Patents Solicited 
1454 to 1457 Monadnock Block - - - 





CHICAGO, ILLINOIS 











RALPH D. MERSHON 


CONSULTING ELECTRICAL AND 
MECHANICAL ENGINEER 


Estima’ rts, Plans, cations and 
eovine Of iletric Lighting, Hallway and 


VAN RENSSELAER 
LANSINGH, 


Ittuminating Engineer 


Power Plants. 
Long Distance Power Transmission. 
Telephone 6925-6926 Cortlandt New Yorx: 60 Wall Street ° 
227 Fulton St. NEW YORK CITY MonTrREAL: Street Railway Chambers 





Warren B. Reed 


Consulting Engineer 
Lighting Plante, Power Plante, Street Railroads 
Wiring Plans and Specifications 
Estimates, Inspection, Supervision 
1013 Hibernia Bank Building 
Long Distance ’Phone Main 878 
NEW ORLEANS, U. S. A. 








W. H. SCHOTT 
ENGINEER 


1100 to 1128 American Trust Bldg. 
CHICAGO 


DegsiGNgr AND Buitper—Central Station 
Heating, Gas, Electric 
Works and Power Plants. 


Light, Water 











EDWARD H. KITFIELD 


| 
| MECHANICAL ENGINEER 
| 53 STATE ST., BOSTON 


Electric Lighting and Street Railway 
Power Stations and Buildings 





EDWARD R. KNOWLES 


ELEC'RICAL, CIVIL AND 
MECHANICAL ENGINEER 
Consutiting Expert 

Industrial Engineering in all its 
branches. Remodeling Power, Light 
and Heat Installations. Gas Engine and 
Producer Power Systems. 
PULITZER BLDG., 





NEW YORK 





STEEL STAMPS 

Schwerdtle Stamp Co., The 
STENCILS 

Schwerdtle Stamp Co., The 
STOKERS 

Westinghouse Machine Co. 


STORAGE BATTERIES 
American Battery Co. 
Electric Storage Battery Co. 
General Storage Battery Co. 
Gould Storage Battery Co. 
National Battery Co. 
Tray Plate Battery Co. 
Willard Storage Battery Co. 
Zoar Storage Battery Co. 
SWITCHBOARDS 
§ Allis-Chalmers Co. 
/ Bullock Electric Mfg. Co $ 
Anderson Mfg. Co., Albert & J. M. 
Bossert Electric Construction Co. 
Doubleday-Hill Electric Co. 
Electric Goods Mfg. Co. 
Fort Wayne Electric Works 
General Electric Co. 
Trumbull Electric Mfg. Co. 
Wagner Electric Mfg. Co. 
Wesiern Electric Co. 
Wesco Supply Co. 
Westinghouse Electric & Mfg. Co 
SwitcHRoaARD Mats 
‘ Massachusetts Chemical Co. 
Switcnes, Ere 
Anderson Mfg. Co., Albert & J. M. 
Central Electric Co. 
Cutler-Hammer Mfg. Co. 
Cutter Electrical Mfg. Co. 
Doubleday-Hill Electric Co. 
Electric Controller & Supply Co. 
Electric Motor & Equipment Co. 
General Electric Co. 
Hart & Hegeman Mfg. Co. 
Hart Mfg. Co. 
Lawrence Electric Co., F. D 
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Pettingell-Andrews Co. 
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Trumbull Electric Mfg. Co. 
Western Electric Co. 
Wesco Supply Co. 
Westinghouse Electric & Mfg. Co. 





LAMAR LYNDON, 


CONSULTING 
ELECTRICAL ENGINEER. 
Long Distance Power Transmission 


and Alternating Current Problems 
a Specialty. 


New England Engineering Co. 
too BROADWAY, a. 
INN. 


New York 


Electric Railways, Electric Light 


and Power Plants, Gas and Water- 
works, or any other engineering instal- 
lations built or remodeled. 





New York 


80 WILLIAM STREET, 








LE ROY W. STANTON 


CONSULTING 
TELEPHONE ENGINEER 


Plans, S cations and Su ision 
of Installation of Complete Telephone 
Plants. S$ Reports on Tele- 
phone Properties and Apparatus. 

411 Electrical Building, Cleveland, @hic. 














TABLET BOARDS 


TAPE AND SPLICING COMPOUND 


TELEGRAPH SUPPLIES 


TELEPHONES 


TELEPHONE SERVICE 


TESTING 


THEATRE DIMMERS 


Tigs, Cross-ARM8, BRACKETS, PINs, 


TIME SwITCHES 





appearing in this de- 
partment may be sure 
that their addresses 
are in the most con- 
spicuous location for 
the electrical industry 








ENGINEE 


J.G. WHITE & COMPANY 
INCORPORATED 
ENGINEERS OONTRACTORS 
48-49 Exchange Place, 41-43 Wall Street 
New York, N. Y. 
LONDON CORREsP’D’Ts: J.G. WHITE & CO., Ltd. 
9 Cloak Lane, Cannon Street 


COMPANY, Montreal 





Principal Philippine Office: Manila, P. I. 
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Doubleday-Hill Electric Co. 
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Massachusetts Chemical Co. Bullock Electric Mfg. Co. t 


Okonite Co. Crocker-W heeler Co. 


Devine Co., J. P. 

Doubleday-Hill Electric Co. 

Fort Wayne Electric Works 

General Electric Co. 

New York & Ohio Co. 

Wagner Electric Mfg. Co. 

Wesco Supply Co. 

Western Electric Co. 

Westinghouse Electric & Mfg. Co 
TROLLEY WHEELS 

Anderson Mfg. Co., Albert & J. M. 

Doubleday-Hull Electric Co 
Trucks, ELECTRIC 

Elwell-Parker Electric Co. 
TURBINE GOVERNORS 

Allis-Chalmers Co. 

Lombard Water-Wheel Gov. Co. 
TURBINES, STEAM 

Allis-Chalmers Co. 

General Electric Co. 

Leffel & Co., Jas. 

Westinghouse Machine Co. 
TURBINES, WATER 

Allis-Chalmers Co. 

Platt Iron Works Co. 

Smith Co., S. Morgan 
UNCOATED ARMATURE TAPES AND 

SLEEVINGS 

Belden Mfg. Co. 

Dunton & Co., M. W. 
Vacuum Drying APPARATUS 

Devine Co., J. P. 
VARNISH, INSULATING 

DeVoe & Co., F. W. 

Massachusetts Chemical Co. 

Standard Varnish Co. 

Sterling Varnish Co. 
WaTER-PoWER PLANTS AND EQuiP- 


MENT 
Platt Iron Works Co. 
WATER-WHEELS 
Allis-Chalmers Co. 
Leffel & Co., Jas. 
Platt Iron Works Co. 


Bunnell & Co., J. H. 
Wesco Supply Co. 


American Electric Teleplone Co. 
Atwater-Kent Mfg. Co. 
Automatic Electric Co. 

Central Electric Co. 

Connecticut Tel. & Elec. Co. 
Couch Co., Inc., 8. H. 
Doubleday-Hill Electric Co. 
Electric Goods Mfg. Co. 

Kellogg Switchboard & Supply Co 
Manhattan Electrical Supply Co. 
Novelty Electric Co. 

Stanley & Patterson 

Wesco Supply Co. 

Western Electric Co. 

Wire & Telephone Co. of America 


American Bell Telephone Co. 
Chicago Telephone Co. 
New York Telephone Co. 


Electrical Testing Laboratories 


Cutler-Hammer Mfg. Co. 
Simplex Electric Heating Co. 
Ward Leonard Electric Co. 
Wirt Electric Co. 


CLIMBERS, ETc. 
Brady, T. H. 
Central Electric Co. 
Klein & Son, Mathias 


Anderson Mfg. Co., Albert & J. M. 
Electric Motor & Equipment Co. 
Hartford Time Switch Co. 
Manhattan Electrical Supply Co. 





WATER-WHEEL GOVERNORS 
Allis-Chalmers Co. 
Lombard Water- Wheel Co. 
Woodward Governor Co. 

WinpiIne MACHINERY 
Aiton Machine Co. 
American Insulating Machinery Co. 
New England Butt Co. 


WIRE CONNECTORS 
Doubleday-Hill Electric Co. 

WIRES AND CABLES 
American Electrical Works 
Atlantic Insulated Wire & Cable Co. 
Belden Manufacturing Co. 
Bishop Gutta Percha Co, 
Bridgeport Brass Co. 
Central Electric Co. 
Chicago Fuse Wire Mfg. Co. 
Crescent Insulated Wire & Cable Co. 
Detroit Insulated Wire Co. 
Devine Co., J. P. 
Dielectric Co. of America 
Doubleday-Hill Electric Co. 
Electric Cable Co. 
General Electric Co. 
Hazard Mfg. Co. 
Illinois Electric Co. 
India Rubber & Gutta Percha In 

sulating Co. 

Indiana Rubber & Insulated Wire Co. 
Lawrence Electric Co., F. D. 
Lowell Insulated Wire Co. 
Marion Insulated Wire & Rubber Co. 
Moore, Alfred F. 
National Conduit & Cable Co. 
National India Rubber Co. 
New York Insulated Wire Co. 
Okonite Co., The 
Partrick, Carter & Wilkins Co. 
Phillips Insulated Wire Co. 
Phosphor-Bronze Smelting Co., Ltd. 
Roebling’s Sons Co., John A. 
Simplex Electrical Co. 
Standard Underground Cable Co. 
Waterbury Co. 
Wesco ony Co. 
Western Electric Co. 
Wire & Telephone Co. of America 


Wrre Rope MACHINERY 
Aiton Machine Co, 





64 ELECTRICAL REVIEW 





Vol. 51—No, 2 





Second Edition, Revised and Enlarged 


Price $1.00, Postage Prepaid 





“The descriptions are helped out with cuts and diagrams that really explain. 
We know nothing that gives so much help on a difficult and complex matter in so 
short a space.”’—.,ew York Sun, 


‘““We can unhesitatingly recommend this book to all non-technical readers, 
who desire a simple and yet correct account of the different features of modern 
electrical development.”’—Street Railway Juurnal, New York. 





“ An excellent manual of the uses of electricity, and while not intended in any 
way as a text-book, the work is of much value to readers, both professional and 
lay.”,—National Electrical Contractor. 


‘‘The book is a handy one; just what nine men in ten demand in order to 
seize rapidly the practical side of electricity.”—San Francisco Chronicle. 








“The How and Why of Electricity” 


By Charles Tripler Child 


Late Technical Editor of the ELECTRICAL REVIEW 


HILE the added matter has brought the 

volume up to date in every phase of this 
study, the original text, as prepared by its brilliant 
author, remains to entrance the reader. New 
illustrations have been made where it was deemed 
possible to further illuminate the explanatory 
matter. The book contains no mathematics. 
The phenomena of electricity are treated in splen- 
didly arranged word pictures, and the engineer, 
the student and the non-technical reader, alike, 
may be benefited and entertained by this book. 





CHAPTER 


CONTENTS 
Preface 


I The Electric Current 
II The Electric Battery 
III The Effects of Electric Flow in the Circuit—Heat and 
Chemical Action 
IV The Effects of Electric Flow Outside the Circuit—Mag- 
netism and Induction—The Electrical Units 
V_ Electromagnets—The Telegraph 
VI Electric Signaling Apparatus 
VII The Relations Between Magnets and Electric Currents 
VIII Induction and Reactive Coils 
IX The Telephone 
X Telephone Accessories 
XI The Mechanical Generation of Electricity 
XII The Dynamo Machine 
XIII Various Types of Dynamo Machines 
XIV Alternators—Polyphase Currents 
XV_ The Electric Motor 
XVI The Electric Railway 
XVII Polyphase Currents and Motors 
XVIII Electrical Power Transmission 
XIX The Incandescent Light 
XX The Arc Light 
XXI_ Electrochemistry—Storage Batteries 
XXII Wireless Telegraphy 
XXIII Radiation—X-Rays 
XXIV_ Recent Theories 


“Ts admirably adapted to instruct the non-technical reader who is interested 
in that subject. * * * Mr. Child enjoyed a high reputation for the clearness and 
intelligibility of his writing, and the volume in question exhibits these qualities.'’ 
—New York Tribune. 


‘“*Mr. Child has left a good book; one that we can heartily commend to the 
non-technical readers for whom it was written; they will not be led astray by 
platitudinous nonsense, but will receive solid, exact information, if simply ex- 
pressed.”— Western Electrician, Chicago. 


“In spite of the great mass of electrical literature already existing it is one 
of the first good books of its kind. * * It will finda large circle of readers 
on its evident merits.”— Engineering News, New York. 
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OUR PROMPTNESS WILL PLEASE YOU 










‘ILLINOIS 
ELECTRIC 
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CHICAGO, ILLINOIS 


Estimates relative to electrical supplies of all 
Kinds will be gladly furnished upon appili- 
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facilities and personal attention to 
all orders enable us to put your 
orders through promptly 
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“WEDDINGS AND STRIKES 


are the bane of a telephone manager's life,” said one of the afflicted the other 
day in our office. ‘‘It’s hard enough to get operators anyway, and just when 
they begin to be worth their salt they start something doing. One day this 
spring I learned that two of my best operators were going to get married soon 
and that a bunch of the worst ones were framing up a labor union. 

‘* That set me thinking 
about how much we are at the mercy of these girls. And then they're harder 
to get from year to year. I figured it all out—what we spend for operator hire, 
for training them and for the extras for their comfort, and how little we get for 
all this—and I decided that if automatic equipment would wipe out these two 
items and the worry that accompanies them it was 

‘me for the automatic,’ 
and so I’m here for business.” 

How many mauagers are in the same fix’ Don’t a/l speak at once, but 
think it over, and remember that the automatic switches never get married, or 
go onastrike; they are never tired. or peevish, or unruly; but they ‘are all 
there all the time,” as an enthusiastic automatic exchange manager said 
recently. Their maintenance is small—$10.24 for repair parts on 3,000 switches 
in @ year and a half, in one instance; and taking it all around they are the 
most efficient and economical operators ® manager can get. Automatic 
equipment has been adopted in the fullowing cities :— 


Aberdeen, So. Dak. El Paso, Texas Medford, Wis. Santa Monica, Cal. 


Akron, Ohio Emaus, Pa, Miamisburg, Ohio Saskatoon,Sask..Can. 
Allentown, Pa Fall River, Mass. Mount Olive, Ill. Sioux City, la. 
Auburn, Me. Grand Rapids, Mich.New Bedford, Mass. South Bend, Ind. 
Auburn, N. Y. Hastings, Neb. Oakland, Cal. Spokane, Wash. 
Battle Creek, Mich Havana, Cuba Ocean Park, Cal. Springfield, Mo. 
Beaver Falls. Pa. Hazleton, Pa. Omaha, Neb. St. Marys, Ohio 
Bellingham, Wash. Holland, Mich. Pentwater, Mich. Tacoma, Wash. 
Butte, Mont. Hopkinsville, Ky. Portland, Me. Toronto Jct., Can. 
Cadillac, Mich. Jonesboro, Ark. Portland, Ore. Traverse City, Mich. 


Champaign, Ill. Lake Benton, Minn. Princeton, N. J. Urbana, HI. 
Chicago, 1. Lewiston, Me. Richmond, Ind. Van Wert, Ohio 
Cleburne, Texas Lincoln, Neb. Riverside, Cal. WallaWalla, Wash. 


Columbus, Ga. 
Columbus, Ohio 
Dayton, Ohio 
Denver, Colo 
Dowagiac, Mich. 


Los Angeles, Cal. Rochester, Pa. is 
Manchester, La. Rushville, Ind. Westerly, R. I. 
Marianao, Cuba San Diego, Cal. Wilmington, Del. 
Marion, Ind. San Francisco, Cal. Woodstock,N.B.,Can. 


Wausau, Wis 


Automatic Electric Company 
Van Buren and Morgan Sts., Chicago, U. S.A. 








American 
Bell Telephone 
Company, 


125 Milk Street, Boston, Mass. 








SWITCHBOARD AND 
SUPPLY COMPANY 


ELE I.1.O G G 


CHICAGO 

-—— BRANCHES—— 
CLEVELAND, Oo. 
ELECTRIC BLOG. 


ATLANTA, GA. 
19 PETERS ST. 


PHILADELPHIA, PA. 
KEYSTONE TRUST BLDG. 
LOS ANGELES, CAL. 
3168 W. SECOND ST 


KANSAS CITY, MO. 
1413 MAIN ST. 
WINNIPEG, MAN. 
56 ALBERT ST. 











SWITCHBOARDS, 

TELEPHONES, 

TELEPHONE APPLIANCES, 

POLES, LAMPS, CABLES, 

TELEPHONE LINE SUPPLIES, &c. 
CORRESPONDENCE SOLICITED. WRITE FOR BULLETINS. 











TPROGRAM CLOCKS 


are a great modern con- 
venience in schools, col- 
leges and other large build- 


different rooms may 
rung at any times desired 
during the day. 

ALSO 60-Day, ELECTRIC, 
WATCHMAN’S, AND FRYING- 
PAN CLOCKS. Send for Cata- 
logue No. 207. 


The Prentiss Clock 
improvement Co. 


Dept. 20, 92 Chambers 
Street, New York City. 











Established 1774 


JESSOP’S 
STEEL 


For Tools, Dies, Magnets, Etc., 
also Crucible Sheet Steel 


Wm. Jessop & Sons (td.) 
Chief American Office 
91 JOHN STREET, NEW YORK 


Manufactory, SHEFFIELD, BNG. 





COMPLETE | 

















No. 833 Double Bracket for Roll-top Desk 
No. 855 Double Bracket for Flat-top Desk 
No. 866 Double Bracket for Table 


TELEPHONES 
SWITCHBOARDS 


EXCHANGES 


American Electric Telephone Co. 
State and 64th Streets, Chicago, III. 


KENT POCKET METERS 


Are standard and most reliable. ‘‘Dead Beat” 


Accuracy Guaranteed 
Volt-Ammeters: 0-6 volte, 


Burns’ 
Adjustable 
Desk 
Telephone 
Bracket 


IS INA 
CLASS BY ITSELF 


Atwater Ken: 
Mfg. Works 
118 North Sixth Street 
PHILADELPHIA, Pa. 











WHEN ADDRESSING ADVER- 
TISERS PLEASE MENTION 
THIS PAPER 








COPPER MAGNET WIRE 
BARE AND TINNED COPPER WIRE 
GERMAN SILVER WIRE 
ELECTRICAL CORDS 
ELECTRO-MAGNET WINDING 
BRAIDED SLEEVING 
ROSIN CORE SOLDER 


Write for Belden Catalog 


BELDEN MFG. CO. 
192 Michigan St., CHICAGO |, 
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MOTOR 
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A NEW PROCESS NOISE- 
LESS PINION AND AN 
ACCURATELY CUT METAL 
GEAR. 
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BOTH. WRITE FOR CATA 
od LOGUE. 


THE NEW PROCESS RAW HIDE CO 











SYRACUSE, N.Y 


BISHOP WIRES AND CABLES 











For Controlling, for Electric Lights 








All Kinds of FLEXIBLE CABLE 
and for Annunciators in ELEVATORS 
Also for Theatre and other trying work 


Bishop Gutta=Percha Company 


New York 


324 Dearborn Street, Chicago 


BARE and INSULATED COPPER WIRE 


Lead Incased Cables 
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John A. Roebling’s Sous Co., Trenton, N. J 
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OAKLAND, Cal. LOS ANGELES PORTLAND, Ore. SEATTLE 
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It’s a guarantee of qualit <a 
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Somethirg Electrical for Everybody 
FREE-SEND FOR IT 
Manhattan Electrical Supply Co. 


LIGHT WIRE CONNECTORS 
Miron Euasrnica Gone Stanpunps | |" ) i 


NEW YORK AGO 
= ; 17 Park Place 188 oink Avenue 
4 # H for making ‘connec- 
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e 2 fH ¢lectric light wires, 
“0. K.? WEATHER-PROOF ay 
8 a : 
SLOW-BURNING WEATHER- 
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We Do Not Refer 


to any particular Westinghouse 
Turbine installation as an ex- 
ample, but to all of the instal- 
lations in all parts of the world, 
furnishing power for all kinds 
of service. Each installation is 
successfully doing its full duty, 
and in all cases more than the 
contract called for. 


Our Catalogue No. 7002 
Fully describes Westinghouse Turbines. Send for a Copy 





The Westinghouse Machine Co. 


Designers and Builders of Steam Turbines, Steam Engines, Gas Engines and The Roney Mechanical Stoker 
Address nearest sales office for information 


New York, 10 Bri pee. Cleveland, New rod Building Atlanta, Candler a Amann os Me fa, = Amozioan Bldg. 
Boston, 181 State Chicago, 171 La Sa St. Louis, Chemical Bull ng Denver, —y 3 
Baltimore, Galen Building Cincinnati, Traction Building Pittsburg, Westinghouse Building San Tranclece'E Hone a rk & Co. 

















Electric Fans 








A Hot Summer Follows a Cool Spring 


Our popular magazine advertising will lead 
the heated public to call on dealers for our cool- 
ing fans. Are you prepared for the demand ? 




















We make immediate delivery of desk, bracket, ceiling, 
floor and counter column fans for either direct or 
alternating current service. Our art booklets ars busi- 
ness getters; send for copies, 


The Westinghouse Electric & Mfg. Co. 


ADDRESS NEAREST DISTRICT OFFICE 





Atlanta Boston Cincinnati Denver Los Angeles New York St. Louis Seattle 
Baltimore Buffalo Cleveland Detroit Minneapolis Philadelphia Salt Lake City Syracuse 
Chicago Dallas Kansas City New Orleans Pittsburg San Francisco 


Canada: Canadian Westinghouse Co., Ltd., Hamilton, Ontario Mexico: G. & O. Braniff & Co., City of Mexico 
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OL. INO. . 
Registered in United States Patent Office. 


NEW YORK, SATURDAY, SEPTEMBER 14, 1907. 
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The Phoenix 
Glass Co. 


Pittsburg-New York-Chicago 


MANUFACTURERS OF 


Electric Globes and 


Shades pod INCANDESCENT 


Inner and Outer Globes 
for all ENCLOSED ARC SYSTEMS 
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The National Conduit 
and Cable Company 


EXECUTIVE OFFICES 
4! PARK ROW NEW YORK, N. Y. 
Manufacturers of 
Bare Copper Wire and Cable 
Weatherproof Wires and Cables 
Paper Insulated Cables 
For Power, Telephone and Telegraph 


BOSTON PHILADELPHIA CHICAGO 
SAN FRANCISCO 








American 
Electrical 
Works 


Bare and Insulated Electric 


WIRE 








Main Office and Factories 
PHILLIPSDALE, - R. I. 








AMERICAN ” 
STORAGE CELLS ARE THE BEST 


Send for Descriptive Catalogue 
AMERICAN BATTERY COMPANY 
173 So. Clinton St., Chicago, Ill. 
ESTABLISHED 1889 








(Licensed 
New York 
& Ohio Co 


402 North Ay 
Warren, 0. 











GEO, T. MANSON, Gen. Supt. 
W. BH, HODGINS, Secy. 







WHLARD L. CANDEE 
H. DURANT CHEEVER ; Mgrs. 


1889 1893 
Paris Exposi- World’s Fair 
tion Medal Medal 
For Rubber For Rubber 
Insulation Insulation 
A TRADE MARK 
REG. U.S. PATENT OFFICE. 
THE OKONITE CO. Ltd. fe hc Sohne nr Oueeite Wires, Okonite Tape, Man- 


253 Broadway, New York son Tape, Candee Weatherproof Wires. Write for Prices. 








If the SUPPLY HOUSE you 
trade with does not keep our 7 
GOODS in stock, WRITE US. § 
We will attend to your wants. 


SHIPMENTS QUICK 
NEW YORK INSULATED WIRE COMPANY 


Main Office: 114 LIBERTY STREET, NEW YORK 


Branches: CHICAGO, 192 Desplaines St. BOSTON, 7 Otis St. 
SAN FRANCISCO, 766 Folsom St. 





The Wire & Telephone Co. 
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‘ROWE olf 


Magnet Wire 
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of America 
NEW YORK 











Bristol Recording 


Voltmeters : Ammeters 
Wattmeters H Pressure 
ges : Ther s 
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SEND FOR CATALOGUE J 
THE BRISTOL CO. 
WATERBURY, CONN. 


N. Y. Office, 114 tna 8t. 
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MANUFACTURERS 
i, RUBBER COVERED WIRES AND CABLES 
Electric Light, Telephone, Mining Machine 
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MAIN OFFICE AND FACTORY, = - MARION, IND. 
Chicago Office and Warehouse, 137-139 So. Clinton St. 
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MANUFACTURERS OF 


Paranite Rubber Covered Wires and Cables. 
Underground, Aerial, Submarine and Inside Use. 
Telephone, Telegraph and Fire Alarm Cables. 


All Wires Are Tested at Factory. 
JONESBORO, IND. 


INDIANA RUB 


ys oN 


























A, 





E: SIMPLEX: FLECRIAL@ 


110 STATE STREET. BOSTON 
— 
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FLUSH RECEPTACLE 
WITH PLUG READY TO INSERT 





FLUSH RECEPTACLE 
WITH PLUG INSERTED 





BOSTON 
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ANDERSON’S ELECTRIC TIME SWITCH 


for Flat Rate Service insures a square deal for both 
the customer and the company. 


Anderson’s Electric Time Switch can be relied upon to 
do its work faithfully and you will find it economical. 


Why _ not send for Bulletin 21, which gives in detail the 
description of this faithful servant? 


Albert & J. M. Anderson Mfg. Co. 





ESTABLISHED 1877 
NEW YORK CHICAGO 























IF YOU WANT 


to eliminate all element of chance 
or uncertainty when you buy flush 
receptacles—buy the ‘Diamond H.”’ 











‘Diamond H’”’ receptacles remove all 
doubt as to safety and convenience. 
They open and close automatically by inserting or 
withdrawing plug. Cannot ground or short circuit. 
No lids to pry open. No tools required. 






Try them on your next installation. 


Hart Mfg. Co., Hartford, Conn. 


New York Boston Chicago Denver 
Toronto London, Eng. 






[4] 





San Francisco 








SACHS enclosed fuses are the Every essential feature 
result of 15 years’ experience is absolutely perfect 


ARCING 




















BRANCH 





203 Broadway, New York 
OFFICES: 





=| ACCURATE 











COMPANY = iiicc" 
HARTFORD, CONN. 


269-271 So, Canal St., Chicago 130 Bay St., Toronto, Can. 170 summer 8t., Boston 
1725 California St., Denver 33 Second St, San Francisco 72 Victoria 8%. London, 8.W., England 
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HIGH SPEED MAGNETIC CONTROL END CELL SWITCH 


FOR USE WITH THE 


| “Chloride Accumulator” 





IN EDISON SERVICE 


DESIGNED AND MANUFACTURED BY 


‘THE ELECTRIC STORAGE BATTERY GO. 


PHILA DEUPHIA 

















t NEW YORK BOSTON CHICAGO ST. LOUIS CLEVELAND ATLANTA SAN FRANCISCO TORONTO 
WHE SELL 
fy H HB se ” shear 
BECAUSE rennet 


IT IS A MODEL OF SIMPLICITY 
IN MECHANICAL CONSTRUCTION 
AND ELECTRICAL DESIGN. 


THE WESCO 


FT. WORTH, TEXAS 





TAS: SRIRAM OS 














IT IS THE ONLY LAMP THAT ANY- 
BODY EVER BUYS AGAIN. IT IS 
WEATHERPROOF, EASILY 
TRIMMED,AND INNER AND OUTER 
GLOBES ARE EASILY REMOVED. 


SUPPLY CO. 


ST. LOUIS, MO. 











PRESEN So eB st 





KEYSTONE 
Goria temperature changes. 








Boston, 170 Summer Street 








The instrument shown in illustration depicts our Laboratory Standard Voltmeter for direct-current 
circuits. These instruments are semi-portable, being mounted in polished mahogany cases 1344” x 
1344” x 31%” deep, with bower barffe top. They are not provided with carrying cases. The scales are 
long and easily readable to 1/10 of a scale division. Scales are made as shown or with diagonal 
division lines, as may be ordered. 

They are calibrated by direct comparison with fundamental standards and guaranteed absolutely 
accurate. Defects heretofore present in instruments of this type have been eliminated. There are 
no zero errors nor errors due to static charges on the glass. All instruments are compensated for 


Send for Catalogue No. 14, describing all our A.C. and D.C. Switchboard and Portable Instruments. 


KEYSTONE ELECTRICAL INSTRUMENT CO. 


NINTH STREET anno MONTGOMERY AVENUE, PHILADELPHIA, PA. (13) 
New York, 39 Cortlandt Street 


Chicago, Minerallac Co., 839 Monadnock Block 
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ies eee 


Storage Battery Durability 


ee @ The practical and economical value of a storage battery depends 


absolutely upon the life of its plates, and the constructional features 


ae embodied in the Gould Plate, when compared with all others of similar 
_ types, show that it has an exceptionally long life. The proofs of this 
a claim, open to the most severe investigations, is substantiated by the following 

A facts: 


@ The active material exposes the greatest surface to the electrolyte. 
G There is the lowest intensity of action per square inch of contact surface. 
G The ribs hold the active mass so tightly, that it is rarely dislodged. 


G The greatest reserve base of pure lead which is converted later into new active material. In 
consequence, destructive secondary actions are absent. No loss of initial capacity. In frequent renewal of plates 


A lower depreciation are the results attained by using the Gould Plate. 
We will gladly forward to you our Bulletins and Facts. 
Main OFFICE 


341-347 Fitth Avenue 
New York City 


SALES OFFICES 


Chicago, Rookery Bldg. 
Boston, 8g State Street 
San Francisco, 

Monadnock Block Works, Depew, N. Y. 
Toronto, Ont., 62 Wellington Street, West 














Chicago Telephone Company’s system : 








Total number of Exchange Stations in service in the 





January, 1907 .. 173,974 
- 1897 .. 15,085 

















Gain 158,889 CONTINUOUS WEBER WOLHAUPTER 
THEE RAIL JOINT COMPANYDT 
Measured Service was introduced March, 1897. Over 90% GENERAL OFFICES: 29 WEST 34TH ST., NEW YORK CITY 
P ; j 1 H aN ice a eee Makers of 3 
of the Stations gained during the past ten years are Measured ennediaiin, Agencies 
Service. 8,448 Stations gained during the first three months of Girder and 
this year, of which over 92% are Measured Service. Se eee “i 


Chicago Telephone Co. Mo rales 






Protected by United 


La. 
States, Canada and 


Catalogs at all Sell- 
203 Washington Street, Chicago, IIl. ing Agencies 























A FOR 
—oKiWeZ PEAK LOADS 


A 


STORAGE BATTERY 
INCREASES 


PLANT ECONOMY 


Unit Accumulator 





National Battery Company 


TYPE “‘x"’ ELEMENT BUFFALO, N. Y. 


IN LEAD-LINED TANK 
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FOR 
MMEDIATE 
SHIPMENT 


“‘Flexduct,’’ Noark Fuse and Blocks, made 
by H. W. Johns-Manville Co. Femco and 
Columbia Incandescent Lamps, G. |. Arc 
Lamps, Columbia Dry Batteries, made by 
the National Carbon Go. Samson Batteries 
made by the Electric Gas Light Co. Bossert 
Boxes and Supplies. Hart & Hegeman and 
Perkin’s Switches. 


\\. WRITE.FOR PRICES ON 
WHAT. 


N WANT 


h 
| 























REG.U.S. PAT. OFFICE. 


**FEMCO”’ 


A few of our 
Specialties 

















We have many others 
too numerous to mention 










H. & H. SWITCHES 


Shipments 
THE F.D. LAWRENCE ELECTRIC CO, 


2195 WEST FOURTH ST. 


PERKIN’S SWITCHES 


CINCINNATI OHIO 








ELECTRICAL REVIEW 
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“GRIPTITE” 


GROUND CONNECTING CLAMP 
For Grounding Metal Conduit and Lead Cables 


Patent Pending 
| ; 
| MADE FOR 
K, 54, 1, 1%, 1k, 2, 
2 and 38-inch 
IRON PIPE 





| 

| TAKES 
GROUND WIRE 

| To No. 4, B. & S. 





NATIONAL ELECTRICAL CODE STANDARD 
MANUFACTURED BY 
NOVELTY ELECTRIC CO. 


PHILADELPHIA, PA. 


Ask for Prices and Discounts... 





ELMER P. MORRIS COMPANY, 72 Trinity Place, New York 


Plain and ornamental iron and steel poles and brackets, high-tension pins, brackets and break-arms } 
complete equipments for the construction and operation of electric railways and high-tension lines, 


POCRE! eee... 


SPARK COIL INDICATORS 
MINIATURE SWITCH-BOARD METERS 


ELDREDGE ELECTRIC Mea. Co. 
3 Post OFFICE SQUARE SPRINGFIELD, MASS. 








VOLT-METERS 














SWITCHBOARD TYPE. Round Pattern, 5” diameter 14’ 
thick. Specially designed for small installations. 

PORTABLE TYPE. Rectangular Pattern. Compact enough 
to fit the pocket. Accurate enough for a standard. 


Write for Catalog. 


L. M. PIGNOLET 
78 CORTLANDT STREET, 





NEW YORK 








Its scale is fitted with 
You know the advantages 
Sapphire jewels, special steel pivots, phos- 
Dead-beat 


A new meter Type K for small switchboards. 
a mirror under the needle just like a portable. 
Without going into detail. 
phorous bronze shatt, hand-made scales highly finished. 
vuaranteed. Free from zero error, No magnetic lag. Accurate within 
one per cént. Shipment on receipt of order. We are the fastest-growing 
instrument company in the United States. 


DONGAN ELECTRICAL INSTRUMENT COMPANY 


ALBANY, N. Y. 






















insulating, Cabling 
and Stranding Machines 


Rubber Mill Machinery 
Hydraulic Machines 


Aiton Machine Company 


ARTHUR S. BEVES, President THOS. A. AITON, Vice-President 
JOHN 8. SHOWELL, Secretary 
126 Liberty St., 


New York Works: Harrison, N. J. 
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“oN Stationary and Sparking 


Batteries 


For All Purposes 


WRITE FOR CATALOGUE 
AND ESTIMATES 


Che Zoar Storage Battery Zo. 


ZOaAR,. OHIO 











(OFT ey Vero Mp) i—ye)) im Oxo) 1 -)-V\ hy 


REPAIR SHOPS 


7T6 MARKET STREET; CHICAGO. teitp 


FIRST-CLASS EQUIPMENT 
TROBE eT 


UYNAMOS, ARMATUSES, MOTURS, ARC LAMF 
High Grade Machine Wark of ali kinds, | Corre: 


HONE, MAIN 1¢ 


, INSTRUMENTS 
uondence Solicited 








ERMANIZED 
LANTE NECATIVE 


The greatest improvement in Storage Batteries in 30 years 


General Offices: GENERAL. 3 works: 
42 Broadway,N.Y. STORAGE BATTERY CO €oo0nton, N.). 








comcas 


Bor Machinery, Motors. 
Clocks, Music Boxes and al) 
kinds of Electrica) Purposes 
Vrite for booklet, and please mention this paper 


COMPRESSION 











Electric Heating Appliances 
“STANDARD” 
OUR LINE CONSISTS OF OVER 185 DEVICES 
AMERICAN ELECTRICAL HEATER COMPANY 


Main Office and Factors: DETROIT, MICH. 
Oldest and Largest Exclusive Makers in the World 


‘*‘American ”’ 














How did you learn the addresses on this page | 
Tell the advertiser WHEN YOU WRITE to him. 





“Southern Mills” 


A Southern Monthly Indus- 
trial and Electrical Journal 


Published at GREENSBORO, NORTH CAROLINA 


The only journal of its kind published in the South, 
and as an advertising medium for those wishing to 
reach all the industries, this journal is unexcelled 


SUBSCRIPTION PRICE, $1.50 PER YEAR 
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a GREAT difference, between the QUANTITY and QUALITY 
of LIGHT obtained from COLUMBIA ENCLOSED ARC CARBONS 
and OTHER BRANDS. A comparison will result in the ce 


COLUMBIA exclusively. 
NATIONAL CARBON COMPANY CLEVELAND.O. 



















PROVIDENCE, R. I. 


oh D & W FUSE COMPANY oo 





Enclosed Fuses and Cut-Outs Deltabeston Magnet Wire 

















i 1 d Stapl Cc d Cleat 
ow ate _ es BLAKE inironagae on eats 


4 Sizes FOR USE ON PUASTERING 
Tube Flux for Soldering 





Full 
Size of Tube 
1//x a" 





EXACT SIZE PAT. JULY 1906 


246 Summer St., BOSTON, MASS. 



























CONTINUOUS 


and satisfactory service can only be had 
by using the best and most sub- 
Stantial insulators. 


HEMINGRAY 


STANDARD SCREW GLASS INSULATORS are used by the most suc- 
cessful telephone, telegraph and power companies in the world. 












No. 841—Four-part Porcelain Insulator. 
Diameter 14 inches. j 
For 60,000 volt service. rT) 


There’s a reason for this, 
Do you want to know why ? 


SEE THE TEATS ON THE PETTICOAT 


HEMINGRAY GLASS COMPANY 


Established 1848. Incorporated 1870. 
COVINGTON, KY. 


Factories, T1UNCIE, IND. (1) 
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“UNION” NON-ARCING 





UNION FUSE 
25360 


VOLTS AMPS 












= | UNION FUSE 








emterge. Senate Nam Fort 


one. 





SENT UPON REQUEST 
NEW No. 19 CATALOGUE, 
giving complete detailed measure- 
ments of all Enclosed Fuses, 
New Code and Old Code, also 
Enclosed Blocks. 


You can’t afford to be without 


WRITE TO-DAY. 





_“UNION” 




















[ Bituminized Fiber for 
Underground Work 
AMERICAN CONDUIT CO. 

WRITE FOR OUR ENGINEERING BULLETINS 


LOS ANGELES, CAL. 





NEW YORK, 140 Nassau St. CHICAGO, 601 Marquette Bldg. 








TRAY PLATE STORAGE BATTERY 


The Simplest, most Durable and best Storage Battery made for 
Central Stations, Lighting and Power Plants, Isolated Plants, etc. 


Send for Details 
TRAY PLATE BATTERY COMPANY 
6 FREDERICK ST., BINGHAMTON, N. Y. NEW YORK, 39 CORTLANDT ST. 

















HAZARD STANDARD 


Rubber Covered, Weather Proof 


Wires and Cables 


MAGNET, OFFICE, ANNUNCIATOR WIRE 


HAZARD MANUFACTURING COMPANY 


WILKESBARRE, PA. 





OFFICES AND 




















Field Transformers 
Magnet Coils 


Emil Passburg System 


Electric Cables 
Armatures . 


Te Weathth, anol - Dal Renee Oho} 


Passburg Patents 


IMPRECNATING APPARATUS | 


PP. DEVINE CO. 
314 BRISBANE BUILDING BUFFALO, N. Y. 
OVER 1,200 APPARATUSES IN USE 





—_— 








Elevating—Conveying—Power Transmission 
ag se Marne men Mining—Coal and 
Rock Drilling—Coal Washing Machinery and 
Electric Locomotives. Catalogues are yours 
for the asking. Address 


THE JEFFREY MFG. CO. 


COLUMBUS, OHIO, U.S. A. 





Vhosphicr Sronje’ THE PHOSPHOR BRONZE SMELTING CO. |IMITED, 
2200 WASHINGTON AVE. PHILADELPHIA. 
J "ELEPHANT BRAND PHOSPHOR-BRONZE 
C4 | INGOTS,CASTINGS,WIRE,RODS, SHEETS, etc. 
—DELTA ME TAL— 
CASTINGS. STAMPINGS ano FORGINGS. 
| ORIGINAL ano Sorte MAKERSIN THE U:S.4 








ATLANTIO INSULATED Wire AnD OaBLE Co. 
WIRES AND CABLES 








WAREHOUSES NEW YORK PITTSBURG CHICAGO FOR SUBMARINE, ABRIAL, UNDERGROUND AND 
INTERIOR USE 
FACTORY 120 LIBERTY STREET 
WHEN ADDRESSING ADVERTISERS, PLEASE MENTION THIS PAPER. i ey eee ey ee ee 
WINDING MACHINERY RUBBER COVERED WIRES AND CABLES 


FOR INSULATING WIRE 








SEAMLESS 
A 


American Insulating Machinery Co. 
N. W. Cor. Hancock and Oxford Streets 
PHILADELPHIA, PA. 








x RORPS US py, 








National India Rubber Co. 


Factories and General Offices: 
BRISTOL, R. I. 
Branch Offices : 
New York Chicago Boston Buffalo Baltimore 


Dynamo & Motor Co. 
BELLEVILLE, N. J. 


Direct Current Dynamos 
and Motors, ;—20 H. P. 


ECK I 


Trade-Mark 














H. N. FENNER, PRESIDENT 


NEW ENCLAND BUTT COMPANY 


MANUFACTURERS OF 


MACHINERY FOR INSULATING ELECTRICAL WIRES 


Braiding, Taping, Winding, Twinning, Cabling, Stranding, Polishing and Measuring Machines. 
FINE CASTINGS A SPECIALTY 


304 PEARL STREET, . - 


J. F. BLAUVELT, AGENT 


RUSSELL W. KNIGHT, TreAsurRER 


Cable Covering Bralders 











- PROVIDENCE, R. I., U. S. A. 
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THE OKONITE COMPANY, Limited 
253 Broadway 


New York 
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THE OKONITE Co., Ltd. 


253 Broadway 
New York 
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Le ROT T PRES ET 


Always Ahead 


New Yost Socket 











@, We originated the snap lock. 

@ Now note the latest feature. 

@ See that bead under the cap edge? 
@ Adds Strength and Beauty. 

@ Better get full particulars. 








The Yost Electric Mig. Co. 


TOLEDO, OHIO 





























‘**American’ Shunts are Interchangeable’’ 


CATALOG 65 


By examining this new Catalog 
you will learn how ‘‘ AMERICAN” 
Instruments are constructed INsipE the 
case. That is the most important part 
and every engineer wants to know 
about it. The reading matter explains 
in detail our improved construction, 
and the reason for it, while half-tone 
illustrations show clearly the appear- 
ance of the vital working parts. 

















CATALOGUE 63 


Beside our regular switchboard 
and portable instruments, which are 
so well known, we show our new 
Long-Scale switchboard instruments, 
and also a complete line of new stan- 
dard ammeters and voltmeters for the 
most exacting laboratory work. 


. American 
Instrument 
Company 


ELECTRICAL 
MEASURING 
INSTRUMENTS 


CATALOG 6s is conveniently 
arranged and contains much valuable 
information; it is well worth having, 
and we want every user of instru- 
ments to have a copy. 





1114 CHESTNUT ST 
Fac 














If you have not received illustrated 
Catalog 65, write for it at once. 


AMERICAN INSTRUMENT CO. 


JAMES G. BIDDLE, General Sales Agent 


1114 Chestnut Street, PHILADELPHIA, U. S. A. 











T. G. SEIXAS A. B. WEEKS HOLABIRD-REYNOLDS ELEC. CO. 
Singer Bldg. 5628 Jackson Ave. 116 East 5th Street 
NEW YORK CHICAGO LOS ANGELES 





























Camp Conbuits tN CHARLEROI, BELGIUM 


© 


THE H. B. CAMP CO. 


MAKERS OF GOOD CLAY CONDUIT 


Flatiron Building, New York 


Many persons imagine that all 
clay conduits are alike as to quality. 

Emphatically a mistaken’ im- 
pression. 

To make a durable and _satis- 


factory conduit requires experience, 


ON ee TS 


Seige s 


high-class workmanship and correct 
factory equipment. 

These qualifications are not ac- 
quired in a day. 

The H. B. Camp Co. have been 
making good conduit ever since 
underground wiring has been in 
vogue. That’s one reason why 
“Camp” quality is the recognized 


standard. 


Fulton Building, PirrspurG 


Commercial National Bank Building, Cuicaco P 

















i ELECTRICAL REVIEW Vel. 51-—No. 11 

















f : 


‘CIRCULAR LOOM’ 


The Ideal Flexible Conduit of 
Everlasting Quality 


Can be installed quicker than any other In- 
terior Conduit and makes a better 
job than any substitute. 


ALWAYS UNIFORM 


Never Varying in Any Point 
Enduring Never Deteriorates 
Great Mechanical Strength 
High Insulation Moisture Proof | 

































Its saving is easily proved. It has been suc: 
cessfully used in buildings of all Kinds, from 
modest dwellings to costly public edifices. 


See if the saving doesn’t interest you 


American Circular Loom 


NEW YORK: 39 Cortlandt St. SAN FRANCISCO: 
ee a aye = 
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Co., Chelsea, Massachusetts 


660 Mission St. 


















(OND 


“ELECTRODUCT” 


A Perfect Enameled Steel Conduit. 
“Electroduct” is the original and 
is still the best of its Kind made. 
‘lhe steel tube is heavy enough but 


not too heavy to be easily cut and 
threaded. 


The enamel is guaranteed 
not to chip or crack even when the 
Conduit is bent to curves of short 
radius. 

If you have ever been disappointed 
in Steel Conduit, you'll never have 
the same experience if you use 


“ELECTRODUCT” 


Shall we estimate with you? 





CHICAGO: 128 W. Jackson Boulevard 
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SUNBEAM TANTALUM LAMPS 


are now being used 
successfully on Ja 


ALTERNATING CURRENT! 





q These Lamps give a soft, 
white, brilliant light, and their 
value is greatly enhanced by 


the use of Holophane Pagoda 
Shades. 


q We have an interesting 
proposition which it will pay 


you to investigate at once, 





as the plan is only operative 
until October 5th. 











ae 
TWO SIZES: je Bille 
p WRITE TO-DAY FOR PROPOSITION AND BULLETINS 
No. 1 - - 40 Watts 
No. 2 - - 80 Watts 








SUNBEAM INCANDESCENT LAMP CO. 





NEW YORK Distributing Agents CHICAGO 
WESTERN ELECTRIC COMPANY 
NEW YORK . CHICAGO SAN FRANCISCO 
PHILADELPHIA ST. LOUIS (California Electrical Works) 
PITT SBU RG DENVER LOS ANGELES 
AT LAN TA me KANSAS CITY (California Electric Co.) 
CINCINNATI ST. PAUL SEATTLE 


(Standard Electric Co.) (American Electric Co.) 
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{ONE THIRD 


of your Lamp Bills Saved by using 


BRIGHT 


RENEWED 


LAMPS 


THEY’RE JUST AS 
GOOD AS ANY NEW 
LAMP MADE. 

































As carefully made 

Of the same material 
By the same processes 
As rigidly inspected 
And uniformly good 


They Satisfy your Customers 





Try a Sample Case 


The Economy 
Electric Co. 


Warren, Ohio 
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Central Station 
Managers 


MAYBE YOU DID NOT SEE OUR LAST ANNOUNCEMENT, JUNE 1. 
If you did, you have probably neglected to write us about our original 
revenue-producing proposition for Central Stations. 


AGAIN WE SAY 
You may give free renewals of 4, 8 or 32-C. P. lamps and_ receive 
the same percentage of revenue on your investment as you do on a 
16-C. P. lamp. 
Ke AGAIN WE SAY 
\Z 
\Z 

















THE NEW STERLING SPECIAL 8=-C. P. LAPP has been rated on 
a logical basis and will live long enough to consume as many K. W. 
hours during its life as a 16-C. P. lamp, the cost of the 8 and 16-C. P. 
lamps being the same. 

THE NEW STERLING SPECIAL 32-C. P. LATIPS are designed to 
consume during their life a little less than twice the K. W. hours con- 
sumed by a 16-C. P. lamp. This is because the cost of a 32-C. P. lamp 
is not quite twice the cost of a 16-C. P. lamp. 


AGAIN WE SAY 


With these lamps you can decrease your expenses and increase your income on the 8-C, P. 
lamp and decrease the expense to the consumer on our 32-C. P. lamp. It makes no 
difference whether you renew 8, 16 or 32-C. P. lamps, your percentage of revenue is 
exactly the same. The same is true of 4-C. P. Sterling Special Lamps for sign purposes. 


AGAIN WE SAY 


This is the first proposition of its kind ever offered to Central Stations, and you cannot 
afford to pass it by. Write us now for further particulars and prices before you forget it. 
tr : 


Reg [heSterling Electrical Mig.Co. 


INTHE STEM W ARREN, OHIO 
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Gem or - Fostoria 


f GET OUR BULLETINS jar 2“ 


sll PON bi WRB: 


egg 




















ay i 
> y.., Tungsten Lamps 


Write us 


¥ 


The Fostoria Ineande 


FOSTORIA, OHIO 
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Immediate 
Shipments 











FOSTORIA GEM 
HIGH C. P. 


The most economical, 
attractive and 

simple large 

interior lighting unit 
All sizes 

Write us for bulletin 





FOSTORIA GEM 
LOW C. P. 


if substituted for your 16 c. p. 3.5 
watt lamps, this lamp will actually 
save you its total purchase price. 
Write us about it. 


scent Lamp Company iG 


ST. PAUL, MINN. ATLANTA, GA. OAKLAND, CAL. <> 
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As our New Factory was June ist 
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As our New Factory was July ist 
CONNEAUT, OHIO 
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- WATCH U} 


The Evolution of a 


THE NEW BRILLIANT FACTORY 


at Conneaut, Ohio, will be completed and ready for opera- 
tion about September 15th. It took somewhat longer than 
we expected to finish, but we have spared no time, labor 
or expense to make it the most modern and up-to-date lamp 
factory in the world. Skilful experts spent days and weeks 
in planning the most ideal shop arrangement, and have 
been examining, choosing and buying the latest and bes! 
equipment for the manufacture of incandescent ‘lamps, as 1! 
has been proven that the quality of a manufactured produc! 
is largely dependent on the factory behind it. 


THE NEW BRILLIANT FACTORY 


will embody the best features of every lamp iit ever 
constructed. 


The high standard reached and constantly maintained in 
all types of BRILLIANT lamps has resulted in such a 
GREAT GROWTH in sales that the manufacturers 
have been forced to construct a plant several times greater 
in capacity than its old factory. Orders will be filled from 
the new works after September 15th for all types of incan- 
descent lamps on the market, including all the new high- 
efficiency lamps. The old factory will continue in opera- 
tion pending perfect organization in every department of the 
new plant. 


THE QUALITY OF BRILLIANT 
LAMPS MERITS THE REPUTA- 
TION THEY BEAR. 


rae: BRILLIANT 


ing Jee: 


pms 








Gi dip aii, ii, ii a a i i _ _ _ _ _ 





Se es. Oe Lr LU Lae e__ 4.4. 4. e._ _ t__tPitp sP Ap tp tt tA A 2 A 2 a 4 


( 
2 
( 
‘ 





Cleveland, 














i _ 








September 14, 1907 ELECTRICAL REVIEW 





THE LARGE NUMBER OF BRILLIANT 
LAMPS sold every year and the phenomenal increase 
in business tells the public verdict based on the evi- 
dence. 





Great Lamp Factory 





If you are a buyer or consumer of incandescent lamps 
and are not familiar with our product, we want you 


to know of the BRILLIANT lamps and our facilities. 





Rush orders for any type of lamp on the market ear- 
As our New Factory was August ist Cae, ° 
CONNEAUT, OHIO nestly solicited. Write us. 

















As our New Factory Appeared September ist, CONNEAUT, OHIO 


ELECTRIC COMPANY 
Ohio, U. S. A. 
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THE LARGEST 
CENTRAL STATIONS 


are now buying BANNER LAMPS 
in preference to all others, 


DO YOU KNOW WHY ? 





REGULAR 110-VOLT 


BANNER 


STANDARD CARBON FILAMENT 
LAMPS 


are sold at the rate of two million 
a year, and our business has increas- 
ed in volume over 50 per cent 
during the year ending May rst, 
1907. THAT SPEAKS FOR QUALITY 
DOESN'T IT? 
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THE BANNER 
HIGH VOLTAGE LAMP 


is the best of its kind, and we 
can prove it to your own satis- 
faction. 

The filament is of our own 
special make, double anchored, 
and so adjusted that the possi- 
bility of short-circuiting is virtu- 
ally eliminated. 


ORDER FROM US 
BANNER HIGH VOLT 


USED BY 








LIGHTING 
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TRY THE BANNER 
GEM FILAMENT 


f you want the latest and most 
modern lamp. 

It will SAVE YOU MONEY as 
it consumes less current and 
produces more light. The most 
up-to-date central stations are 
now using them 

Described in Bulletins No. 3 
and 4. 


THE LARGEST 
COMPANIES 











GEM 2)s-WATT 
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IT’S “BANNER 
BETTERNESS” 


that governs their choice. 

They are unexcelled in quality 
and are fully GUARANTEED IN 
EVERY RESPECT. 





TANTALUM 2-WATT 


BANNER 
TANTALUM LAMPS 


far exceed other lamps in efficiency 
of operation. 


\ They consume but 2 watts per 


candle. 

They are no longer an experi- 
ment but are a commercial success 
in every way. 

Send for bulletin No. 5. 
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G00D ENOUGH 


FAR THE 
UNITED STATES NAVY 


FOR EVERYBODY /f #R. | 
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EQUAL IN PERFORMANCE ANY 
CLASS A LAMP MADE- ATRIAL 

WILL PROVE IT. 50% MORE LAMeS 

FOR THE SAME MONEY YOU PAY FOR 
OTHER LAMPS OF EQUAL QUALITY, SHOULD 
BE WORTHY OF YOUR CONSIDERATION. 


ANCHOR LAMP COMPANY 


258 BROADWAY New YORK 
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LOOK OUT FOR THE 
PACKARD LABEL 
WHEN ORDERING 
LAMPS. 


We make all types of incan- 

descent lamps. 

Regular Packard Lamps 

Class A 

Warren Lamps Class B 

Gem Zenith, 

Gem High - Candle - Power, 
antalum, Miniature, Special 

Street Series, etc. 


Manufactured by 


NEW YORK & OHIO CO. 
401 North Avenue 


WARREN OHIO 





























SOLD BY 


ELECTRIC APPLIANCE 
COMPANY, 
Chicago, Dallas, San Francisco, 
New Orleans 
THE B-R ELECTRIC & 
TELEPHONE MFG. CO. 
Kansas City, Mo. 
SIBLEY & PITMAN, 
New York City 
THE CLEVELAND ELECTRICAL 
SUPPLY COMPANY, 
Cleveland, Ohio 
H. I. SACKETT ELECTRIC 
COMPANY, 
Buffalo, N. Y. 
CHARLESTON ELECTRICAL 
SUPPLY COMPANY, 
Charleston, W. Va. 


BRAID ELECTRIC COMPANY, 


Nashville, Tenn. 


ELECTRIC SERVICE SUPPLIES 
COMPANY, 
Philadelphia, Pa. 


BOWIE & LOVE, 
Tacoma, Washington 


ROBERT B. EDES, 
302 Oliver Building, Boston 


STEEL CITY ELECTRIC 
COMPANY, 
Brown-Marx Building, 
Birmingham, Ala. 
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THE HANDWRITING 


The handwriting on the wall has been seen 
by many of the larger Central Stations. Real- 
izing the necessity of supplying their customers 
with new high efficiency lamps rather than wait 

until the customer makes such purchase.—Com- 
plete installations have 
been made—free renewal 
system or at equitable price. 

News travels fast—the man 

of average acumen will soon be 
buying high efficiency lamps in the 
open market if not supplied otherwise. 
He will certainly discontinue the use of 
56 watt lamps, 16 c. p., when he can buy 
a lamp of one to two watts per candle-power 
economy. Under existing conditions, it will cer- 
tainly pay you to create the initiative, install the 
most efficient lamp obtainable, change your 
rates accordingly, and promote harmony in 
general. You will not only reduce your load, 
but with the marked improvement of ser- 
vice, will secure enough additional busi- 
ness to more than pay for the change. 









STANLEY &6 MUENCH L. P. CLARK & CO. 
50 Prospect Place 510 Arch Street 
BROOKLYN PHILADELPHIA 


J. G. SCHAFF 
HAGERSTOWN 


THAT'S 


WRITE FOR 


NITFS_o. 
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This change is inevitable anyway, and is a y 


matter of such vital importance that delay will 


mean your ultimate loss. The adjustment of your 
system to the new conditions is most opportune 
and will hasten the date when your dividends will 
increase. @We manufac- 
ture every type of lamp, 
from carbon to Tungsten. We - 
have exceptional factory facili- . 
ties and you will find our product 
represents the best value on the mar- 
ket. Star lamps have stood the test of 
time, and the reputation of our Company 
is back of every order we ship. @If convenient 
and you desire to ‘‘talk it over,’’ we will have 
our representative call. We would advise im- 
mediate action, as your best interests will be 
served in writing us on this subject to-day. 


THE STANDARD ELECTRICAL MFG. CO. 
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F. M. ODENA, Jr. BULLOCK:-WAIT CO. 
1116 Chamber of Commerce 86 Lake Street 
DETROIT CHICAGO 






JOHN C. USSHER JOS. THIEBEN & CO. 
317 Park Bldg. 585 Mission St. 
PITTSBURG SAN FRANCISCO 





LIGHT 
RIGHT 


EXGLUSIVE AGENCY 






UNITED ELECTRIC CO. 
WICHITA 


as 
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COLONIAL ELEC. CO. 


Warren, Ohio 


New York: 136 Liberty Street 











COLONIAL STANDARD 


LAME S 


Are the best that modern science can 
produce. 

There isn’t a detail about Colonial 
Lamps that could be improved upon. 
Central Stations that choose Colonial 
Lamps, choose wisely. 

For all-around excellence and reliabil- 
ity they standin aclass by themselves. 
Unsurpassed in candle hours, close 
selection and correctness of rating. 





LET US QUOTE YOU PRICES ON YEARLY CONTRACTS 











COLONIAL TANTALUM 


THE HIGHEST EFFICIENCY OF ANY FORM OF INCAN- 
DESCENT LAMP REQUIRING ONLY 2 WATTS PER C.-P. 


MAXIMUM BRILLIANCY OF LICHT 
MAXIMUM EFFICIENCY 


The Colonial Tantalum takes but one-half the cur: 
rent of the ordinary Incandescent Lamp of similar 
voltage and candle-power. 

With the same current, it gives twice as much light 
as an ordinary Incandescent Lamp. 
Voltages—from 100 to 130—frosted or clear globes, 
average life 700 hours. 


LARGE STOCK READY FOR DELIVERY 




















COLONIAL GEM 
HIGH EFFICIENCY LAMPS 


For even light distribution, and steady, soft, white 
light, they cannot be excelled. 


They produce a light that is nearer to day-light than 
any other form of lamp en the market. 


State voltage and wattage of lamp desired when 
ordering. 


We Keep a large supply of every Known type of 
incandescent lamp ready for immediate delivery. 





Ye 
iS 
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SEND US A RUSH ORDER 
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ARE WORTH 
INVESTIGATING 


BECAUSE they represent the latest and best 
in incandescent lamps. The largest and most 
careful buyers are now specifying them in 
preference to all others. 


ARE WORTH 
BUYING 


BECAUSE you'll never be disappointed, as they 
are backed by years of lamp-making experience. 
You can always rely upon the quality. 


pie. lll USING 





time. Write us for quotations on your yearly requirements. 








BECAUSE they give the brightest light and have the longest life. 
give maximum, but also uniform illumination. Our stock of standard lamps as well 
as special lamps is large enough to handle the largest order in the shortest possible 





‘*MONARCH”’ SPECIAL 


Can be furnished with either 


Gem or Carbon filament 


They not only 


33 





We are in a position to furnish both Tantalum Lamps and Gem High-Efficiency Units 
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THINK SERIOUSLY 





Ny. | . 
— WHEN YOU THINK OF 
INCANDESCENT LAMPS, 


THINK OF THE 


PEERLESS 


THE LAMP OF QUALITY 


THE LAMPS 
ARE RIGHI-—— 


THE PRICE IS RIGHT 
DELIVERIES WILL PLEASE YOU 
A TRIAL WILL CONVINCE YOU 






SEND US YOUR ORDER NOW 





THE WARREN 
ELECTRIC 488 SPECIALTY CO. 


WARREN, OHIO, U. S. A. 
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**“ELK” New Lamps 


Represent the best that modern skill can produce. 
For all-around satisfaction they can not be equaled, 
which is evidenced by the fact that the most 
exacting buyers all over the country are now 
using them. 

@, Write for our prices on yearly contracts. 





“EXCELL” Renewed Lamps 


Will save you money on your yearly lamp bills. 
They are guaranteed in every respect. They are 
renewed with the utmost care and subject to the 
most rigid tests. 

@ No depreciation in the value of light. 

@, Write for our renewed lamp proposition. 

















Factory 
(MPORIUM, PENN. 














TRADE am INCANDESCENT LAMP CO.PLANT NO2 
MARKS 
OF 
QUALITY 





Factory 
ST. MARYS, PENN. Factory No. 1 at St. Marys, Pa. is used exclusively for the manufacture of renewed Jamps 

















Increased Facilities enable us to supply you with the lamps of — in 


any desired quantity, shipped immediately upon receipt of order if desired. 





NOVELTY INCANDESCENT LAMP C0. 


Main Office: Emporium, Pa. Plants: “Elk,” Emporium, Pa.; “XL,” St. Marys, Pa. 





FHE ONEY. PN DEPENDENT PENNSYLVANIA LAMP COMPANY 








OUR NEW FACTORY AT EMPORIUM, PA. FOR THE MANUFACTURE OF “ELK” LAMPS 
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SOLVES THE QUESTION of the proper distribution of light. The Kind 
of Lamps you have been using; although rated 16 C. P., deliver 7 C. P. in 
the direction opposite the base and they require 50, 56 or 64 watts. 
SHELBY USEFUL LIGHT LAMPS DELIVER MORE LIGHT OPPOSITE 
THE BASE THAN ANY OTHER LAMP AND CONSUME BUT 45 WATTS. 
This has been proven by recent tests. They will last as long as any 16 
C. P. 56 watt Lamp made. THE SHELBY LAMP IS BASED ON THE 
MOST MODERN PRINCIPLES OF ILLUMINATION. 


Send for Booklet ‘‘The Cost of [llumination’’ 


a ee 
LICENSE } i " 
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<> Nos. 6 to 30 HIGH ST. 


BRANCHES: Boston New York Philadelphia Chicago Baltimore Pittsburg Cleveland Cineiqnati Detroit 
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SHELBY TANTALUM 


High Efficiency Lamp 


Consumes less current and costs less 
than any other form of lighting device 
of similar size and illuminating value 


FACTS 


_ EFFICIENCY—2 Watts per Horizontal C. P. 
CANDLE-POWER-—22 C. P. Horizontal 
AVERAGE LIFE—-700 
hours on direct current 
VOLTAGES—100 to 130 or, 
in series, 200 to 250, clear 
or frosted globes. Can 
be used 
with or 
without 

reflectors 











SHELBY OVAL FILAMENT 


‘ Just as good if not better than any 
| LAMP Lamp of its Kind made. It is the leader 





in all qualifications that go to make the 

best that is obtainable in this type. 
If you prefer this type of Lamp you will be sure of 
getting honestly rated, closely selected Lamps that 
represent the best that modern science and skill 
can produce. 


ELECTRIC CO. 


SHELBY, OHIO, U. S. A. 


Louisville St. Louis San Francisco Indianapolis Portland Atlanta Washington, D.C. 
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A Boon lo Your 


WRITE FOR OUR SPECIAL TANTA- 


The Tantalum Lamp has been laboring 
under a disadvantage. It wasn’t satis- 
factory on A. C. Circuits. 


That’s Ancient History. 


Buckeye Tantalum Lamps for 
Alternating Current Circuits 


give perfect service on 25 or 60 cycles 
as well as on D. CG. 
It’s simply another proof that we’re alive 
to the fact that our interests are identical 
with those of our customers. 

BUCKEYE GEM, METALLIZED AND HIGH C. P. 


UNITS AND THE OLD RELIABLE BUCKEYE CARBON 
FILAMENT LAMPS ALL DESERVE YOUR CHOICE. 





THE BUCKEYE ELECTRIC COMPANY 


CHICAGO: 23 East Lake Street 


Frank H. Stewart Electric Co , Philadelphia, Pa. 
Pettingell-Andrews Co., Boston, Mass. 
The Post-Glover Electric Co., Cincinnati, Ohio 


wy Dunham, Carrigan & Hayden Co., San Francisco, Cal. 


Henry L. Walker Co., Detroit, Mich. 
Nebraska Electric Co., Omaha, Neb. 
Union Electric Co , Pittsburg, Pa. 





PITTSBURG: 611 Empire Building 


Piedmont Electric Co , Anderson, 8S. C. 
B. & C Electrical Construction Co , Utica, N. Y. 


Hide, Leather & Belting Co., Indianapolis, Ind. 
W. C. Teas, Chattanooga, Tenn. 

The Western Gas Fixture Co., Toledo, Ohio 
The Erner & Hopkins Co., Columbus, Ohio 


The Royse Electric Co., Indianapolis, Ind. 
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ew Business Dept. 


(UM REPLACEMENT PROPOSITION 





Write for information about 


The only incandescent these lamps. 








lamp giving a pure white 


light. Reg. No. 2 Tantalum 


40 c. p. 80 watts 


No. | Tantalum 
Meridian 








The newest and best 


No. 2 Tantalum 
Meridian 











Worthy of consideration 
before your heavy fall 








Write for new prices and 
discounts. 
No contracts required. 


ousiness comes on. 





Regular No. | Tantalum, 20 c. p., 40 watts 


WILL FIT ALL MERIDIAN FIXTURES 


MAIN oFFice_AND works: CLEVELAND, OHIO 








DALLAS, TEX.: Linz Building NEW YORK: 114 Liberty Street 
Kokomo Electric Construction Co., Kokomo, Ind. Springer & Patterson, Pittsburg, Pa. 
Machine Electric Supply Co., Muncie, Ind. Carter Electric Co., Pittsburg, Pa. 


Louisville Electric Supply Co , Louisville, Ky. Shepherd-Fluharty Electric Co., Baltimore, Md. 

Geo. J. Lambrecht, Hannibal, Mo. Westbrook Bros. & Co., Greensboro, N. C. 
Butterworth & Reiter, Dayton, Ohio American Machine & Man’f’g Co., Charlotte, N. C. 

O. J. Goettmann, Allegheny, Pa Chas. E. Sharp, Security Building, St. Louis, Mo. 
Dauphin Electrical Supplies Co., Harrisburg, Pa. Special Agent Republic of Mexico ‘ 
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COLUMBIA LAMPS will stand the most critical 
comparison with any lamp on the market. 


Buy Quality 


/ Saat "| ees 
/{ COLUMBIA || 
} 116 ¢.P. | 12 VOLTS \ 


Pay 
Dividends 


There is more than 
one reason for the su- 








Poor Lamps 
Eat Your 
Profit 


COLUMBIA LAMPS 
have passed the stage 
of experiment. 

The unvarying sus- 
tained quality alone ac- 


counts for our 18 years neg 2 
of uninterrupted suc- 
cess. 


periority of COLUM: 
BIA LAMPS. 


If not at present using 
COLUMBIA LAMPS 
place a trial order for 
a standard pacKage or 
larger quantity subject 
to our guarantees of 
uniformity, efficiency 
and candle-power 
maintenance. 


Main Office and Factory, 2115-17-19 


BRANCH OFFICES: 
New York, Taylor Building, 39-41 Cortlandt Street Dallas, 409 Main Street 


Philadelphia, 1221 Real Estate Trust Building 
DY FWA VO WE Re GS MM EDN WER 
EY ©: gS WISE: we BOAT NS 
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Pps. 


We can furnish every 
type of lamp that has 
been made a commer: 
cial success. 


Gem METALLIZED Hiau C. P. 


Our unsurpassed facilities 
enable us to turn out perfect 
lamps 


All the Time 


=A ND 
Every Time 
It will pay you to looK us up 


before making your next con: 
tract. 











CoLuMBIA TANTALUM CotumBiA GEM METALLIZED 50-Watt LAMP 
100 To 180 VoLts, 22 C. P., 44 Warts 100 To 180 Votts, 20 C. P. ar 2.5 W. P. C. 


descent Lamp C 


Locust Street, SAINT LOUIS, MO. 


BRANCH OFFICES: 


Chicago, 264-270 Fifth Avenue Memphis, 26 Randolph Building 
Mexico, Monterey—Sanford & Cia 
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“JUST” TUNGSTEN LAMP 


A GREAT SUCCESS 


PATENTS GRANTE)) AND PENDING IN ALL COUNTRIES 














| 1 WATT PER HEFNER CANDLE 


il C, jo per cent. saving over 3% watt carbon filament lamps. @, Burn on 
! | direct or alternating current. @_, Average life 1,000 hours, with practically 
no decrease of c. p. @, Thousands of satisfied customers all over the 
country. @, Prompt shipment from stock. @, Shipped safely any distance. 
j C. If you want them you must order now for immediate or Fall delivery. 

















The Electrical Accessaries Company 


Sole distributers for the American Continent 


1135 BROADWAY 3 $3 $8 NEW YORK 























THE TUNGSTEN LAMP 


I WATT PER CANDLE 

















We are carrying Tungsten lamps in Chicago stock in 
40 C. P. and 110 volts and are prepared to make actual 
delivery immediately upon receipt of your order. 

The Tungsten lamp effects a saving of 70 per cent 
on the light bill over the ordinary carbon filament lamp, 
and the average life of the lamp is 1000 hours, with no 
apparent decrease in candle power throughout its entire 
life. The lamp gives a most agreeable white light, the 
quality of the light being far superior to that of the 
present carbon filament lamp. 

Lamps shipped absolutely at owner's risk. Write for prices. 


: _ Crutral Electric Company, 


General Western Agents 


264 - 266-268-270 Fifth Avenue, CHICAGO 





































































WE 
SUPPLY 
THE 
MOST 
CRITICAL 











| NEW YORK CHICAGO — 
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Factories Insure Immediate 
Delivery of 












Franklin Tantalum 
Franklin Gem 


Femco Standard 


(Carbon Filament) 


Novi Type 


(Carbon Filament) 


Incandescent Lamps 








Bulletins No. 11, 12, 13, 14 and 15 Mailed Upon Request 














The Franklin Electric Mfg. Company 


General Office: HARTFORD, CONN. 
Factories: HARTFORD and MIDDLETOWN, CONN. 


Branch Offices and Stock Rooms 
NEW YORK CHICAGO BUFFALO BALTIMORE 


26 Certlandt Street 602 Fisher Bidg. 121 Franklin Street 2011 E. North Avenue 
8ST. LOUIS PHILADELPHIA 
1414 Chestnut Street 1022 Arch Street 
Pacific Coast Representatives 
SAN FRANCISCO LOS ANGELES 
HolabirdeReynolds and Sayles Co, Holahird-Reynolds Electric Co, 








—————————— le 
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High Efficiency 
Metallized Filament Lamps 


24 Watts per Candle 





50 Watt Type Meridian Type High Candle Power Type 


THE NASE IS YOUR 
GUARANTEE 


510 to 534 WEST 23d STREET, 
NEW YORK 


(a) 





Product sold by 


Westinghouse Electric and Manufacturing Company 


Sales Offices: 


Atlanta Charleston, W. Va. Denver Milwaukee St. Louis 
Baltimore Charlotte Detroit Minneapolis Salt Lake City 
Birmingham Chicago Hazleton, Pa. New Orleans San Francisco 
Boston Cincinnati Joplin New York Seattle 
Bluefield, W. Va. Cleveland Kansas City Philadelphia Syracuse 
Bufialo Columbus Los Angeles Pittsburg Tucson 
Butte Dallas Louisville Richmond 
Factories: 


512-534 West 23d Street, New York, N. Y. 
and Bloomfield (Watsessing), New Jersey 
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‘HOLD ON, DON'T GET TOO EXCITED" 




















“THANKS FOR YOUR INFORMATION. GOOD DAY, SIR"’ 
‘*GOOD DAY"’ 


DUNCAN ELECTRIC MFG. Co. 











IN A CENTRAL STATIC 





CustomMer—“Are you the manager of this plant?” 
MANAGER—“Yes, sir. What can I do for you?” 


CustomMER—“Well, I just came in to tell you that if 
you don’t correct my last month’s bill for 
light, I’m going to take the d meter and 
throw it out. It looks suspicious to me, and 
I don’t think the record is right at all. My 
bill last month was heavier than it ever has 
been, and I’m not going to pay it. That 
settles it! It looks to me as if you had a 
meter that worked particularly fast for your 
own benefit.” 





Manacer—“Hold on, don’t get too excited. The 
meter’s all right and your bill is right to a 
penny. I'll prove it to you before we're 
through. There couldn’t be anything the mat- 
ter with the meter, because it’s a DUNCAN. 
You can’t beat it, nor we can’t beat you. In 
all my experience as an electrical engineer, | 
have never heard of a faulty one among the 
thousands in use.” 


CustoMer—"Well, I hope you will pardon me for 
being so abrupt in my language, but now as 
I learn the meter I have is a DUNCAN, | 
can not account for the enormous bill last 
month, except that we’ve been. working our 
factory overtime, or careless help have kept 
our machinery running when not in use, or 
the night watchman has needlessly let the 
lights burn all night. However, I am the one 
to apologize, as I know that the DUNCAN 
holds the highest record for accuracy, simp- 
licity and longevity. I will hereafter accepi 
its face value at par, and as long as I pay 
my bills as recorded by the DUNCAN, my 
conscience will be clear and | will be per- 
fectly contented and happy. I want to com- 
pliment you on your good judgment in using 
nothing but the best meter. Thanks for vour 
information. Good day, sir.”—“Good Day.” 


N. B.—We especially invite all central station 
managers who have had similar experiences with 
grouchy patrons wrangling about bills, etc., to give 
your customers a severe treatment of DUNCAN 
METERS. 











LAFAYETTE, INDIANA, U. S. A. 
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y nT THESE 
CURRENT COST. 


STUDY THEM 
CAREFULLY 

IT WILL PROVE 
.A SAVING OF 
"7O PER CT. ON 


YOUR CURRENT! 
yi BILLS | 


For Burning Lamps for 1,000 Hours 











Kw. | COST PER KW. HOUR 
Hrs.| 2. | se. | 10c. | 18¢ 


25-C.P. SIRIUS 25 |$ .50| $1.25 | $2.50! $ 3.75 
25-C.P. Carbon 872| 1.75) 4.38) 8.75) 13.12 
16-C.P. Carbon 56 | 1.12) 2.80) 5.60) 8.40 
20-C.P.@. EM. | 50 | 1.00! 2.50) 5.00; 7.50 
20-C.P. Tantalum | 41 | .82| 2.05) 410) 6.15 


Did You Notice the 
Candle Powers? 


LAMRB 









































SAFE DELIVERY GUARANTEED 


RESULTS ARE PRODUCED BY THE 


SIRIUS COLLOID LAMP 


It gives better light, lasts longer and cos's less to operate 


than any other Jamp on t-e market. 
This lamp ie no longer an experiment, but i' has more 


practical commercial value than any other tamp made. 


SAFE DELIVERIES GUARANTEED 





THE EFANDEM COMPANY 


201 EAST SIXTEENTH STREET, NEW YORK 
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|1GERMANIA 


| Reflector Lamps 





° 


au FROSTED. 


Germania Reflector Lamps 





Are made in four sizes, corresponding in current 
consumption to 4, 8, 16 and 32.c. p. regular lamps, 
but giving respectively 20, 35, 75 and 175 down- 
ward c. p., hence requiring less than one watt per 
candle of useful light. 

The smaller sizes are especially adapted to take 
the place of ordinary 16 c. p. lamps, giving greater 
useful light on a much smaller current consump- 
tion. The larger lamps are for use where a greater 
intensity of illumination is desired. 


We also manufacture regular oval filament lamps.* 


All voltages, all candle powers. 
Write for our NEW price list. 


Germania Elee. Lamp Co. 


120 Liberty Street . - NEW YORK 
420-422 Ogden Street = NEWARK, N..J. 
; AGENTS WANTED EVERYWHERE 





THE ONLY SUCCESSFUL AND PRAC: 
TICAL REFLECTOR LAMPS ON THE 
MARKET— concentrate the light in. useful directions, 
Highest end-on candle power for current consumption of 
any lamp on the market. 


—_SEE THE DIAGRAM————— 


The metallic backing will not crack or peel off. Our new process 
of silvering the globe gives a far more perfect reflecting surface thafi 
ever before attained. 


BY USING GERMANIA REFLECTOR LAMPS 


you need fewer lamps and can SAVE on both YOUR LAMP and 
CURRENT BILLS. ; 
THE ONLY REAL ILLUMINANTS ON THE MARKET. 


nished either clear or frosted at the same price. 


Fur- 
Write for our INDEPENDENT prices. Always state voltag¢when ordering, 
3 


Soft 
Agreeable 
White 
Light 
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‘Highest 
Intensity 




















175 End-on 
Candle 
Power 






112 Watts 
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LIGHT 
ILLUMINATION 


The principle of illumination is to help us see things 
well. A room is well illuminated when the light is 
directed on the objects you wish to see. Proper illumi- 
nation depends upon the quantity and the right use of 
light. The ordinary lamp, dating back to the original 
incandescent lamp, was made simply to give light---not 
to illuminate, and as long as it was labeled 16 c. p., 
people were satisfied. Why should you pay for more 
current than you need to produce a given illumination? 





PATENTED Use The 


TRADE 


DOWNWARD LIGHT LAMP 


MARK 


And You Pay for Light Actually 
Used ILLUMINATION 





Less Current 











OUR NEW 40-WATT LAMP is the only lamp 


made that gives its maximum and full-rated c. p. down- 
ward. Recent tests by the Government show that the 














145 downward light lamp gives 128 per cent more light 
Per downward than the ordinary type of filament. 
Cent 
oe SPECIAL INDUCEMENT 
We will supply a sample case (300 lamps) for dem- 
onstration, allowing 30 days’ trial, and if not as repre- 
7I sented, you are privileged to tear up the bill and return 
Per Cent the lamps at our expense.---Try them. 
More Downward AGENTS WANTED 
LICHT 





DOWNWARD LIGHT ELECTRIC CO. 


347 Fifth Avenue - - NEW YORK 
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Fort Wayne Electric Works 


“WOOD'SYSTEMS 





This Lamp on This Bridge 


Form C Lamps are made 
in several types. We have 
a lamp for every service. 
We have one for yours. 


Is a Fort Wayne Form C Arc 
Lamp. It is neat. rigid, re- 
liable, and gives the right 
light at the right time. 
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Any time of the night you will find the FORT WAYNE ARC LAMPS faithfully performing their duty on 


The Eads Bridge, St. Louis 


You know that’s in Missouri. They said “Show Us,” so we did. There’s a reason why those Lamps are still there—showing 
those Missourians—RELIABILITY, that’s why. 
They represent the Fort Wayne Series A.C. Lighting System described in Bulletin 1090. Write for it. 

















SALES OFFICES MAIN OFFICE SALES OFFICES 
ATLANTA CINCINNATI BOSTON PHILADELPHIA ST. LOUIS PITTSBURG 
GRAND RAPIDS CHICAGO W i ST. PAUL SAN FRANCISCO 
NEW ORLBANS NEW YORK Fort : ayne, Indiana : SYRACUSE YOKOHAMA 580 
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|General Electric Company 
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Series Luminous Arc Rectifier 
System for Street IIlumination 


The luminous arc surpasses the enclosed arc as the enclosed 
arc excelled the open carbon arc for street illumination. 
All the light comes directly from the long luminous arc, 
resulting in an abundance of effective illumination. The 
light is white, steady, and produces no shadows from inter- 
ference of electrodes. 


Advantages of this system 





Better service 
Higher efficiency 
Greater illumination 
No moving machinery 
Adapted to any frequency 
Improved distribution of light 














The rectifier, supplied with alternating current through a 
constant current transformer, furnishes direct current at 4 
amperes to luminous arc lamps with 75 to 80 volts at 
terminals. 

Standard outfits are furnished for 12, 25, 50 and 100 lights 
to be operated from 25 to 60-cycle 2200-volt circuits. 





Complete information 
furnished on request 





Luminous Arc Lamp 
without case 
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New York Office Principal Office Sales Offices in 


44 Broad Street Schenectady, N. Y. All Large Cities 











No. 11 
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Patented April 20, 1897 i i | 
Patented Feb. 21, 1899 Gi 
Patented Sept. 29, 1908 Ai 


HIGHEST AWARDS EVERYWHERE 
FRINK’S SPECIAL PATENT WINDOW REFLECTOR 


is designed on thoroughly scientific lines, built of metal, and lined with silver-plated corrugated glass. It is placed at the top of window near front glass. and serves 
to hide the lamp from the sidewalk. at the same time brilliantly illuminating the windows throughout. Frink reflectors have been installed in hundreds of the leading 
stores throughout the country, and as ap achievement in combining the best materials and skilled workmanship are a big success. It is the only fixture that successfully 
meets every requirement of window lighting; electrical contractors and engineers have found in it a solution of all their hitherto vexing problems in this class of work. 
Show windows are an essential feature of modern mercantile buildings, and the consideration and care bestowed upon lighting them is amply shown in the large number 
of contracts which we are handling for this class of work. A FRINK reflector burns just enough lamps to show up the window display. without adding to the store’s expense 





by helping the city to light its streets. Its reflecting angles are so carefully worked out that the entire illumination from the lamps is confined within the window. 


REFLECTORS FOR ALL PURPOSES 
CRO: FMansger I. P. FRINK °3+Reer’ NEW YORK Telephone gg Worth 











Another NERNST Victory! 


The Scruggs-Vandervoort-Barney Dry Goods Co. have adopted 


the Nernst System for lighting the finest dry goods store in 
St. Louis for the same reason that led Marshall Field © Co. of 
Chicago to adopt it for the finest dry goods store in the world. 


Have you read our booklet on store lighting? If not, send for a copy. 


NERNST LAMP COMPANY 
PITTSBURG, PA. 


NEW YORK ATLANTA BOSTON CLEVELAND CINCINNATI CHICAGO 
DENVER FT. WORTH OMAHA PHILADELPHIA ST. LOUIS 
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RLMOST HUMAN 


AT TALKS 

















Tell your story in an up-to-date manner 


THINK OF IT!! 


40 Electric Signs in One 


THE TRLEING SIGN 


(1) Is read by the people 
(2) It tells them your whole story 


(3) It is the logical way for a central station to 
advertise 


(4) You say to the public, “ Use electricity ” 
(5) We say to you, “Practice what you preach” 


USE NOW! 

















We are manufacturers of (1) Good Electric Signs (2) Illuminated 
Emblems (3) Flashing Machines (4) Time Switches (5) Pho- 
tometers (6) Foot and Border Lights (7) Bill Board Reflectors 





Our “Iron Clad’”’ Changeable Signs are Winners 





WRITE FOR OUR ILLUSTRATED BULLETINS 


THE ELECTRIC MOTOR & EQUIPMENT COMPANY 


NEWARK, N. J. 





SJB} JBY} DUO }O)—UPWSoeS }JSOq JINOA SI UBIS INOA 








Engrave your monogram on the night 
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DISPENSE WITH 


QUTER GLOBES 4 


NN USING H.R. 
THIS STANDS FOR QUALITY (pe 


OBLAC 





With Heat-Resisting MOSZAC Inner Globes 


you don’t need Outer Globes—money saved. 


They are made of special heat-resisting glass— 


need less protection than the “ordinary.” 


Then again, this same heat-resisting quality 


makes them non-blackening.- 
They don't soften. 
The carbon particles don’t “embed ” themselves. 


Write for our catalog. 















Glass Specialty Co. 


5 MeRRT o¢ GLAST on SCM @ 


FOSTORIL Ohio 


Vol. 51—No. 11 
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“PHOENIX 
QUALITY” 


CENTRE AND INNER GLOBES 





The standard of excel- 
lence and superiority. 
A triumph in the art of 
glass making. 


For all enclosed arc 
systems that are per- 
fect in every respect. 








RSB414 


Catalogues sent upon 


request. 
Write for our Inner 


Globe proposition. 


New designs in incan- 
descent globes and 
shades in harmony with 
present style of fixtures. 


















NEW YORK PITTSBURG CHICAGO 
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High Volt Cipless Lamps 


MADE UNDER H. J. JAEGER’S PATENT, MAY 26, 1903 












4 CANDLE-POWER SIGN LAMP STANDARD 8-CANDLE STANDARD 16-CANDLE 


The manufacture of HIGH VOLT LAMPS is an entirely different 
problem over the lower volt types. We have made a careful study in that 
respect, hence we claim 20 per cent more candle-hours, longer life, full 
| rated candle-power, less blackening of bulbs, and far better insulation 
against short-circuiting. When you are in the market don’t forget us. 
Made also in all the round ball patterns for interior decorations. 



















Cipless Lamp Company 2 Zt ax 


MAIN OFFICE AND FACTORY, 256 WEST 23d STREET, NEW YORK 
STORE AND STOCK ROOMS, BUSH AND MARKET STREETS, SAN FRANCISCO 
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A-B Holophane Arcs 
RC LAMPS 


LIGHTING 


This is an important subject which con- 
fronts nearly every industry. Provision 
for the fall and winter demands should be 
made during the summer months. 

The merit of a good arc lamp for gen- 
eral illumination is acknowledged. A-B in 
relation to arc lamps denotes quality. Inas- 
much as you can purchase the best for what 
you are obliged to pay for one of less merit, 
why consider any other? 

Used by the leading lighting companies. 

Arc lamps for a'l circuits. 


- Write for prices, 
bulletins and information. 





Real live electrical men are order- 

ing them BECAUSE: 

They can be used where something 
more artistic than an arc lamp is 
wanted. 

They cost about the same as an arc 
lamp and give a far greater illu- 
mination. 

They can be used where a low ceiling 
makes an arc impossible. 

They can be loaned by Central Sta- 
tions the same as they do arc 
lamps. 

They can be used to satisfy that 
** grouchy ”’ arc customer. 

They are unaffected by dirt. 

And 

These are only a few of the 

““reasons why’’ YOU should use 

them. 


The Adams-Bagnall iting me 
Electric Company STANDARD— 


TANTALUM— 
General Office and Factory 














LAMPS 





WRITE FOR FULL INFORMATION 


CLEVELAND, OHIO HOLOPHANE COMPANY 


3 Liberty St., New York Cit 303 Dearborn St., Chicago, Ill. _ ‘ 
wo ree S.. philadelphia, ned 712 Dillaye Bldg., Syracuse, ; (Sales Department ) 
1425 Empire Bldg., Atlanta. Ga. R. E. T. Pringle Co., Ltd., Montreal, Can. 227 Fulton Street NEW YORK 
Boston Philadelphia Chicago San Francisco 

















THERE IS NOT 


A BETTER FIXTURE PROPOSITION ON THE MARKET TO-DAY THAN IS CONTAINED IN THE 


WAKEFRTELD FIXTURES 


INCLUDING CEILING CLUSTERS AND BRACKETS 


IT 
MULTIPLIES 
a YOUR 
ASSORTMENT 
ONE —— 
Two DECREASES 
; ‘ YOUR 
THREE INVESTMENT 
FOUR OR a 
STOCK 





FIVE LIGHT 


IN ONE STEM , ; 
ELECTRIC SUPPLY JOBBERS 





THOSE WHO DO AND THOSE 
WHO DO NOT HANDLE FIXTURES 


EASIEST FIXTURE TO WIRE 
SHOULD GET IN TOUCH WITH US 





HAS NO INNER IRON BODY 
Some oF our DistrRisurTors: 
CENTRAL ELectrric Company, 


HAS AN EXPOSED OUTLET CHICAGO, ILLINOIS 


CoMMERCIAL Exvec. Suppriy Co., 
ST. LOUIS, MO. 





UNIVERSAL 
STEMS anno ARMS 


Dovusiepay-Hitt Evectrric Co., 
PITTSBURG, PA. 





DunuHAM, CARRIGAN & HAYDEN Co., 
SAN FRANCISCO, CAL. 





” 3BE 
Pe e MARSHALI-WELLS HARDWARE Co., 


TIME SAVERS 
DULUTH, MINN. AND PORTLAND, ORE. 





TowEeR-Brinrorp ELec. « Mra. Co., 
RICHMOND, VA. 





FOR THE DEALER 
LABOR SAVERS 
Tue Geo. WoRTHINGTON Co., 


FOR BOTH—— 
CLEVELAND, OnIO 





MONEY SAVERS 
WusconsiIn Evectricaut Const. Co., 








THE MILWAUKEE, W158. 
ne are ee ee KF. W. WAKEFIELD BRASS CO. Tae Ceevecaxp Exec. Suprry Co., 
CLEVELAND, OHIO 
VERMILION, OHIO, U.S. A. iia dataaiceaaass 





ASK YOUR DBALER TO SHOW 
THEM TO YOU MANUFACTURERS WE WANT SOME MORE 
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WeLeaditn World i: 


The “POKE BONNET” Reflector for All Classes of Low Windows 


THE ELECTRICAL TRADE HAS 
SUPPLIED OVER 4,000 RETAIL 
MERCHANTS WHO HAVE IN- 
STALLED THEM SINCE 
FEBRUARY, 1906. 





Have you had your share 
of the business ? 





qQ The “Poke Bonnet” Reflector is by far the most efficient reflector ever invented for the 
low show window. No loss of light by interference of sockets as in common troughs. 

More durable and easier to clean than sectional mirror reflectors. Saves one-third in 
current due to proper shape and durable reflecting surface. 


Q The “Poke Bonnet” is always ready for use. Can be kept right in stock and orders 
filled instantly instead of waiting for long sections made to order. It is about 14 inches 
long and is fitted with a Benjamin twin 
socket, which holds two incandescent 
lamps of any desired candle-power, set 
horizontally. The reflector is plated with 
pure sterling silver; no better reflecting 
surface is known. It does not crack, cloud 
or craze. 


q Four “Poke Bonnets,” carrying eight 
lamps, will reflect more light than the 
ordinary trough reflector carrying twelve 
lamps. 


q The Installation is simple and quick. 
The reflector can be adjusted to any 
desired angle. It is just the thing for low 
windows and sells the minute it is demon- 
strated. 


q The “Poke Bonnet” opens for you a 
profit-field that has not been worked to 
death. 


NATIONAL X=RAY 


245 E. JACKSON BLVD. 


—— a 
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Window Lighting 


the “HELMET” Reflector (Just Out) for High and Shallow Windows 


g Built along scientific lines, it has met with 
instant favor. In the “Helmet” we have the 
honor and pleasure of bringing out the first 
window lighting reflector for high efficiency 
Gem and Tungsten Lamps. 


@ Like the “Poke Bonnet” it is plated with 
sterling silver. It is scientifically designed to 
concentrate the maximum amount of light within 
the window area, hence its remarkable efficiency 
as shown by the accompanying tests. 

q The “Helmet” is 12 in. in diameter and is 
111% in. high. It is designed for windows 5 ft. 
deep with lamps 13 ft. high and others of ap- 
proximately similar proportions. 





@ For angle covered, see tests below. Over 

200 candle-power over a wide angle. Over 400 

candle-power toward bottom of window, gradu- “HELMET” IN WINDOW (Pane at right) 
ally growing less at higher angles to evenly 

illuminate goods. Easy to install. Sockets point straight down. Minimum strain on shade 
holders and sockets. This reflector uses a single 125-watt, 50 candle-power Gan Lamp. 
Light is concentrated in the window; 
not a large percentage on the sidewalk. 
A great current-saver or light-increaser. 
One “Helmet,” with 125 watts, will re- 
place from three to six 55-watt lamps 
with the common high-window lighting 
arrangements, and will take the very effi- 
cient Tungsten Lamp when it is available. 


q With the “Poke Bonnet” for low win- 
dows and the “Helmet” for high ones, 
your sales are certain. 








WRITE US FOR FURTHER 
INFORMATION AND 
PRICES 


REFLECTOR CO. 


CHICAGO, ILLINOIS. 
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Mr. ELECTRICAL 
SUPPLY DEALER 


Dear Sir: 















If you will have at least oze man in your 
company subscribe for the ELECTRICAL REVIEW, 


and have him read it every week, including adver- 






tising pages, your company will be kept close to the 





market on all Electrical machinery and supplies, 





both for duyving and selling. 





On lamps, wires and cables, generators, dynamos, 








motors, conduits, sockets, switches, circuit breakers 








and all Electrical machinery and equipments, the 








ELECTRICAL REVIEW shows the improvements, from 


week to week, in the manufacture and the condition 





of the market. 





You can distance competitors by keeping in- 





formed. 
All this you may get through the ELECTRICAL 
REVIEW better than from any other journal in the 






world. 





You would get hundreds of pointers, any one 





of which would be of value to your company, 





besides keeping informed on what manufacturers 





from whom you buy, are doing, and what moves 





others in your line are making. 





Electrical 
Review 
Regular Subscription Price: $3.00 per annum 


13 Park Row, N. Y. City Canadian Subscription: $4.00 per annum 
Foreign Subscription: $6.00 per annum 














1513 Manhattan Building, Chicago 
95 Milk Street, Boston 
42 Old Broad Street, London, E. C. 
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Mr. CENTRAL 
STATION MANAGER 


Dear Sir: Will you pause long enough in your busy life to 
note what is printed in the ELECTRICAL REVIEW? 


Surely you will be sorry that you have not read 
each article dealing with that phase of engineering 
which appeals directly to you. 

You may find that the information is worth to 
you many times the price of a yearly subscription. 





































You can not pick up an issue that will not appeal 
to you. 

Week by week there is some development upon 
which you need information. 

And where will you get it quicker, more reliable, 
than in a journal that has been doing this thing the 
last quarter century? 

Whose editors are trained to grasp the portent of 
each new situation and who analyze and summarize 
and present for easy assimilation the great questions 
and announcements of the science and art of 
electricity. 

Will you think seriously of identifying yourself 
with the literature of your industry ? 

Will you send us your subscription, and 
secure for yourself a record of electrical advance- 
ment and a commentary on present achievement 
that will keep you vitally interested to-day and 
potentially capable of greater things in the days to 
come ? 


| Electrical 
| Review 
| Regular Subscription Price: $3.00 per annum 


13 Park Row, N. Y. City Canadian Subscription: $4.00 per annum 


1513 Manhattan Building, Chicago Foreign Subscription: $6.00 per annum 
95 Milk Street, Boston ‘ 
42 Old Broad Street, London, E. C. 
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“UNION” 
SECTIONAL 
SWITCH 
BOXES 





vors OUR ENTIRE LINE APPROVED .-.-. 


“UNION” 


UNEQUALLED ee RELIABILITY, ACCURACY AND EFFICIENCY 





WRITE FOR NEW No. 19 CATALOG MOST COMPLETE CATALOC EVER PRINTED 





PATENTED APRIL 2d, 1907 


We are the sole manufacturer of above Box and are also makers of the well- { 
known Chicago-tested FUSE WIRE, OPEN FUSE LINKS, FUSIBLE LINKS, etc, 


CHICAGO FUSE WIRE & MANUFACTURING GCO., Chicago and New York | 





FOR OLD AND 
NEW WORK 


Takes all makes of 





‘*Saa”’ 
Switches and Re- 
2 gang ceptacles. 
and Ears operate on a 
Spacer screw pivot in a slot 


and can be adjusted 
to any thickness of 
plaster. 











We shall be glad to submit Samples 
and have you put them to any 
test you may think conclusive. 








WRITE FOR INFORMATION AND PRICES 


ELECTRICAL 
WIRE anp CORDS 


FOR EVERY PURPOSE 


Magnet Wire, German Silver Wire, Field Coils 
and Electro-Magnets, Cotton Sleeving, Elec- 
trical Cordage, Annunciator and Office Wire 


Special attention given to all orders, no matter how small 


Our Number 3 Catalog 
Now Ready for Distribution 


BELDEN MFG. CO. 


192 MICHIGAN STREET. CHICACO 
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in the United States 


Established 1888 


TIM ERD AIRE 


OTTIHVAV E IS STAND HUDSONES"S 
NEWYORK 
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TRUMBULL “C” SWITCHES 


A HIGH GRADE SWITCH 
THAT SELLS AT A LOW PRICE . 


FOR N. E. C. FUSES ON HINGE END 


FOR N. BE. C. FUSES ON HANDLE END 
TO BE PLACED IN CABINET FOR OVERHEAD WORK 


COSTS NO MORE THAN OTHER SWITCHES OF THE SAME TYPE; 


AND FOR STRENGTH, CARRYING CAPACITY AND SATISFACTION THE 
NEW TRUMBULL IS CERTAINLY IN THE LEAD. 


25 TO 100 AMP., 
SP., DP., 3P. ann 4P., 


FUSED AND UNFUSED. 
A PUNCHED CLIP SWITCH, GUARANTEED FOR EXCESSIVE STRENGTH 
AND CARRYING CAPACITY 


A SWITCH THAT CAN BE DEPENDED UPON 
PLEASES THE DEALER AND SATISFIES THE USER. 
MARK IS A GUARANTEE ‘OF QUALITY. 
USE THE TRUMBULL 


OUR TRADE 
DON'T TAKB CHANCES — 


THE TRUMBULL ELECTRIC MFG. CO. 


PLAINVILLE, CONN. 


NEw YORK; 136 LIBERTY STREET BOSTON: 65-67 OLIVER STREET 
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Everything 
Electrical 


Our promptness 


y iY ih 
Wh 
j 


will please you 


\ \ ih 
Everything in railway, electric light, 
telegraph and telephone supplies always 
on hand 


Personal attention 


given to every order 


Give us a trial on your next order 
and see how prompt we are 








Illinois Electric 
Company 
CHICAGO, ILLINOIS — 
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100,000 Volts 


COMMERCIAL TRANSMISSION 

























A MARK OF MERIT 


Contract has been placed with this 





company for 150 miles of insulators 


for 100,000 volts operation. 
This contract was placed by Sand- 











erson & Porter, Engineer, New 
York City, for the lines of The 
Stanilaus Electric Power Company, 


California. 











Do you doubt that “Victor” insu- 
lators and service are the best? 
‘Victor’ insulators are insurance at 


any voltage. 

















THE LOCKE INSULATOR MANUFACTURING CO. 


VICTOR, N. Y., U. S. A. 
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m | EXPERI 
MENT 


Why not eliminate every element of chance 
when installing underground systems ? 


WHAT’S THE USE in laying under- 
ground conduits and find that in a 
short time you have to call the repair 
man to mend leaks, or maybe do it all 
over again ? 

WHY NOT PLACE YOUR MONEY ON CERTAINTIES by installing the only 
successful solid system for underground transmission without conduits or lead encased cables, 
thereby saving much expense and time? INVEST YOUR MONEY WHERE DIVIDENDS ARE SURE AND 
SATISFACTORY—take no chances. 











We will install an underground system either for telephone, telegraph, railway or power that costs 
less to build, costs nothing to maintain and is the safest system in the world. Not affected by 
changes of temperature or - climatic changes. 


DO YOU USE THE BEST WEATHER-PROOF WIRES AND CABLES? 

Have you had trouble with poor insulation ? 

Does the insulation crack or freeze in cold weather ? 

Does the insulation ravel ” 

Have you had to renew your wire constantly ? 

Then you have not been using the best weatherproof wire. 

Would you like to have us quote you some prices on a perfect weatherproof wire guaranteed in 
every respect? If so, write us. 


DIELECTRIC COMPANY OF AMERICA 


BELLEVILLE, N. J. 
CHICAGO OFFICE: 324 DEARBORN STREET 
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**¢ ‘American’ Shunts Are Interchangeable’’ 


PROGRESSIVE INSTRUMENTS 


FOR 


PROGRESSIVE ENGINEERS 























AMERICAN 
INSTRUMENT COMPANY. 


TENTS APPLIED FOR 





* American’? Long-Seale Voltmeter 


** American” Long-Scale Instruments mark 
the highest development in switchboard voltmeters and 
ammeters. They are pre-eminently adapted for use 
with large generators in central stations. This is only one 
of the situations for which “AMERICAN ” instruments are 
specially suited. We build D.C. voltmeters and am- 
meters for use under all conditions of both switch- 
board and portable work. Each type is specially de- 
signed, and gives the best results possible in the work for 
which it is intended. 

Progressive engineers and experts throughout the 
country agree with us that “ AMERICAN” instruments 
nice a distinct advance in the manufacture of such appara- 
tus, and are better than those obtainable heretofore. For 
this reason, proven superiority, they are using “ AMERI- 
CAN” instruments. This being true, is it not worth while 
for every instrument user to investigate our product? 


“ AMERICAN” instruments: 
— simplicity of construction, this means better wearing qual- 
ities ;—interchangeable ammeter shunts, this saves money; 
—pressed steel cases for switchboard instruments that are 
dust-proof and effective shields against external magnetism, 
this makes readings dependable ;— multiple scale switches 
on voltmeters with two or more ranges, this prevents injury 
from wrong connections. 

For the complete story of “AMERICAN” instru- 
ments, write for our 


NEW ILLUSTRATED CATALOG 65. 
It is mighty interesting reading. 


American Instrument Co. 


JAMES G. BIDDLE, General Sales Agent 


1114 Chestnut Street, PHILADELPHIA, U. S. A. 











T. G. SEIXAS A. B. WEEKS HOLABIRD-REYNOLDS ELEC CO, 
Singer Bldg. 5628 Jackson Ave. 116 East 5th Street 
NEW YORK CHICAGO LOS ANGELES 











Here are just a few of the improvements found in: 








A 
Adams Bagnall Electric Co....... 57 
CTS OL <i) Je a ee 102 
Aiton Machine Co.......:.5./:0006050 6 
rE ET Coen 0 | ww 
Allis-Chalmers Co......... ...... 105 
American Battery Co............ 1 


American Bell Telephone Co..... 128 
American Bridge Co. of New York. 81 


American Circular Loom Co..... 14,15 
American Conduit Co............ 8 
American Diesel Engine Co...... 
American District Steam Co..... 101 
American Electrical Heater Co .. 6 
American Electric Telephone Co. 128 
American Electrical Works...... 1 
American Engine Co........... 101 
American Insulating Machinery 
OO sassis shsitiodisistaiowewhisdae ausarion 8 
American Instrument COviescaices 68 
American Platinum Works. ..... 
American Transformer Co.. ..... UB ied 


American Vitrified Conduit Co.... 113 
American Vulcanized Fibre Co.. 82 


ANRCROF AMD ICO. 6isc6.ccsoweres 28 
Anderson Mfg. Co., A.& J. M... 2 
ATHOW OOMPANY..<.62.55. 6 e510) os 102 
Atlantic Insulated Wire &CableCo 8 
Atwater Kent Mfg. Works...... 7 
Automatic Electric Uo ........... 128 
B 
Babcock & Wilcox Co........... 102 
Baker'@ Co: INCscscccicces 20s 2 
Ballifingine Co}. .:.::6..ses02 50. . 101 
Banner Electric Co...........++. 26, 27 
Barr Elec. Mfg. Co., W. J........ 114 
Barron & Co., James &.... ...... 
Bates Putmamicas.....,0<5..65.- 102 
Bay State Lamp Co.............. 
Belden Manufacturing Co...... 62, 128 
Benjamin Electric Mfg. Co....... 1,73 
Biddle JamessG, .:6.06 600665665: 13,68 
Bishop Gutta-Percha Co.. ...... 132 
BIBS CO 2 WO << oii o 38 seer s6:010 99 
Blake Signal & Mfg. Co......... 7 
Bossert Klectric Construction Uo.. 106 
Boston Incandescent Lamp Co.... 19 
Brady, Drills se cioscccsisicie cies oars nie 76 
Bridgeport Brass Co............. 
Brilliant Electric Co........... 24, 25 
BB TABUON UO aces ic 2c) si 5370's wisieiore tions 1 
Brown Hoisting Machinery Co.... 
Bryan Marsh Co......--......++- 43 
Buckeye Electric Co............ 38, 39 
Buckeye Engine Uo............. 100 
Runnells... Whvecicscs.c 501606 192 
Burke Electric Co... ..........: 121 
Burnley Battery & Mfg. Co..... 76 
Byllesby & Co., H. M........--- 102 
Cc 

C. & C. Electric Co. .........--. 119 
Camp Co., H. B.....206..- 0000 13 
Cary Spring Works...........-. 6 
Central Electric Co..........- 42 
Century Electric Co........... 72, - 


Chicago Edison Co. : 
Chicago Fuse Wire ‘& Mfg. Co. 8, a 
Chicago Telephone Co........... 


4 Hart & Hegeman Mfg. Co. ...... 
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Cc 
Cutler-Hammer. Mfg.Co...... 124, 125 
WOCTR OO) 5.5 nchersctivecs wencetes 107 

D 
DR OICO ies coisa tievs ecuneinehes 63 
Darlington, R: Wy cc's ersccus ox 102 
Detroit & Buffalo Steamboat Co.. 74 
Detroit Insulated Wire Co........ 132 
Devine! Cor Ve Pies. ceven vaso ocrs-s 8 
DEVO OOs Fe Wie ecto ctonintatos 82 
DIGHIOME RS COs. s cles. easacceewe 118 
Dielectric Co. of America ........ 67 
Dixon, Jos., Crucible Co....... 99 
Dod Set DAY sss esciesi sacs sus 102 
Dongan Electrical Instrument Co. 6 
Doubleday-Hill Electric Co...... 78 
Downward Light Electric Co..... 49 
Duncan Electric Mfg. Co..... 46, 113 
Dunton Co. , The MW. «063.000 69 
DU Val eB OE waren ere seevetosie 99 
DGG VG NOSE OO 5 cers ai osrs' ere exs 7 
Dwyer Machine Co............. $2 

E 
Eck Dynamo & Motor Works..... 8 
Economy Electric Co......... ... 17 
Ndison MEO COs crerccccoe costes: 107 
Bfandem: CO .).:00 0<:,<2 Sesccccrer AD 
Eldredge Elec. Mfg. Co Seater oiekere 6 
Electric Accessaries Co.. ........ 42 
Bileetrie: Cable: OO. 2 s2sccecwtesc ss 78 
Electric Controller & Supply Co. 127 
Electric Goods Mfg. Co.......... 99 
Electric Motor & Equipment Co.. 53 


Electric Service Supplies Co.... 115 
Electric Storage Battery Co..... 3 
Electrical Testing Laboratorics.. . 


Elm City Engineering Co .... 74 
Elwell-Parker Electric Co........ 101 
Emerson Electric Mfg. Co......... 69 
F 
Hahnirg McJunkin 5.6. wees cn 
Federal Electric Co...... 0.23... 74 
Beprss®! C0. 9W. bic.dsc ceviccet nos 102 
OW SAC a srsisrecscarswieieensretiwe Macorenels 99 
Fort Wayne Electric Works..... 50 
Fostoria Incandescent Lamp Co. 22, 23 
Fostoria Glass Specialty Co...... 54 
Franklin Electric Mfg. Co........ 44 
Freeman Electric Co., E. H....... 
Lg he a CR) ae Ce Aa eer ee 52 
G 
General Electric Co.............51, 80 
General Incandescent Lamp Co. .20, 21 
General Storage Battery Co...... 6 
Germania Electric Lamp Co..... 48 
GestsGs IMs sissies: Sawescusessies 99 
Gould Storage Battery Co.... ... 4 
Green Fuel Economizer Co.... .. 72 
H 
ERAN DGPS SAEs cece eases Sess 102 
Hammer, William Ji os6scc66s000° 102 
Hanchett “Geo. seis sec otsies 102 


Clement, Edward E.............. 102 Hare Mie CO... cocasewesy: oes. 2,110 
Colonial Electric Co............. 32 Hartford Time Switch Co........ "9 
Columbia Incandescent en Co.40,41 ued Mite Ce s 
Connecticut Tel. & Elec. Co...... 106 a i alee ocean i ts 
Cook Pottery C0). 2-20.60 02-00s 79 Hemingray Glass Co............. : 
Copley Square Hotel............. na Holmes Fibre-Graphite Mfg. Co... 72 
Corson, Wm. R. C.,...... ...... 102 Holophane Co..........0..ees000. BY: 
Crescent Tnsulated Wire & Cable 132 Holtzer-Cabot Electric Co., The.. 99 
Crocker-Wheeler Co. Bie tal teen 120 Hubbell, Harvey Coe cccccccercccce 2 
Curtis Advertising Co.........108, 109 Humphrey, Henry H............ 102 


(Continued on page 72) 
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FOR LAMP TESTING 


tok tok 








Standard Ranges, 300 to 60,000 Watts. 


The Whitney dynamometer type Wattmeter above shown is particularly 
well suited for energy measurements when testing lamps on the photometer, 
possessing advantages that no other apparatus has for such work. They are 
used by some of the largest manufacturers and we can guarantee satisfaction 

Over fourteen years’ experience in instrument building is behind them. 


SEND FOR FULL DATA. 


Whitney Electrical Instrument Co. 


SALES AGENTS 


MACHADO & ROLLER 


Monadnock Block, Chicago 203 Broadway, New York 
LO a OO OE a UO OO a YO ak a Ot 


FPP I IPI IDE EIDE PIII DIDE FIDE IIAP SIEDDAED DEAD DESAI SDAA SAAS SSAASD SAAC ICN 


ELECTRICAL 
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EMERSON SMALL MOTORS 


We make nothing but smaLL motors, fans, ete.— 
No large sizes. 

Direct-Current Motors up to 2 H.P. 

Alternating Induction up to 4% H.P. 

Write for our printed matter. 


THE EMERSON ELECTRIC MFG. CO. 
ST. LOUIS, MO. 
Eastern Office and Warehouse, 136 Liberty St., New York 











GOOD INSULATION IS GOOD POLICY. 
FOR ENDURANCE INSULATION USE 


STERLING EXTRA INSULATING VARNISH 


The Sterling Varnish Company 
Manchester, Eng. Pittsburgh, Pa. (2) 














| WHEN ANSWERING ADVERTISERS PLEASE MENTION THIS PAPER 











WE HAVE WON! 


A REPUTATION ON OUR 


Electrical Tapes and Sleevings 
| Do You Use Them? 


{ 











MLW. DUNTON & CO., Prov.,R. I 














Diffused 


ARC LIGHTING 


REVIEW 


_— 
iil 


ose 


Tl @ Sin 


“a 





Inverted 





IF you look at a bright globe and then 
at what you need to see—can you see it 
clearly? No. 








Il’ you placed the sun in a room as 
you would an arc lamp, there would be 
light to spare, but the eye would be able 
to see nothing but the glare. 








AT noon sunlight is brightest. The 
sun is then directly overhead and the 
light entering the eye is all reflected from 
objects within visual range. 








TO see clearly all the light entering 
the eye should be reflected from objects 
you want to see, not from a bright globe 
or unscreened arc. 











IF YOU would see without glare, 
without disturbing shadow, and without 
fatigue, use Toerring Inverted Arc 
Lamps. 








C. J. Toerring Company 


2119-25 Toronto Street - - PHILADELPHIA, PA. 
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“Electric Lighting 


AND 


Iiuminating Engineering Number” 
‘Electrical Review, September 14, 1907 








LEADING ARTICLES 


The Status of Illuminating Engineering - - - - - - - - =|. DR. LOUIS BELL 


Dr. Bell points out the steps which have brought this phase of applied 
electricity to its present high calling and indicates the preparation and training 
which will best meet an ideal development. 


Incandescent Lamp Development During the Last Twenty Years - - - - - -  S. E, DOANE 


A résumé of the necessities and conditions which evolved the present-day 
lamp industry and the rise of the National Electric Lamp Association. 


The Recent Incandescent Lamp Developments and Their Significance - -  - FRANCIS W. WILLCOX 


A very complete and careful summarization of the status and expectations of the 
new high-efficiency incandescent electric lamps. 


Economical House Lighting - -~— - . . . : -  - VAN RENSSELAER LANSINGH 


A description of an actual installation where use has been made of an efficient 
and economical system of electric lighting. 


The Flaming Are Lamp - - - - - - - + + + + + + J. H. HALLBERG 


The Effect of Higher-Efficiency Lamps on Station Output and Income 


A symposium from central station men in the United States and Great Britain 


The Helion Light - - . : . : : ‘ : : : : : WALTER G. CLARK 
The Sirius Colloid Lamp _ - _ « —— , =~ 4 _ = 3 - PAUL McJUNKIN 
The Flaming Arc Lamp ‘ & #8) G40 a £ &@ «= «= « « =] 
Photometry at the Bureau of Standards - . : : : : : : : - DR. E. P. HYDE 


A description of the apparatus and an analysis of the results secured at the 
National Standards Bureau. 


Some Artistic Requirements of Artificial I[lumination - . . ; . ; BASSETT JONES, Jr. 


Mr. Jones discusses some very important features of the training and work of 
the illuminating engineer, and shows the close relation of the architecture tc 
the details of the scheme of illumination. 


Photometric Units - - - - - - - - . - - . : PRESTON S. MILLAR 
The Nernst Glower and the Present Status of the Nernst Lamp - + + + + OTTO FOELL 
The Mercury Vapor Lamp - - - - - - += += += += + + PERCY H. THOMAS 
Recent Developments in Metallic Flame Arc Lamps - + + + + + + G, BREWER GRIFFIN 
The Moore Light and Illuminating Engineering - — - oe # Se «£ ¥ D. McF. MOORE 








Incandescent Electric Lamp Manufacturers of the United States 


Four pages of portraits of representative manufacturers, executives and 
sales managers. 
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The Test of Good Solder- 











If YOU Ever Have WIRING Done 





About YOUR Factory or Office. 





Here is a photograph of an actual test showing 
the mechanical perfection of joints secured with 
the use of Allen Soldering Stick as a flux. The 
test was made under absolutely impartial con- 
ditions—with the same amount of solder and the 
same sized wire in each case—and the soldered 
laps were the same in length. 


If your wiremen are using fluxes with even a 
trace of acid (and almost all except Allen have it) 
then they are subjecting the joint to a corroding 
and weakening influence. Ask any chemist. 


It’s a matter of vital importance to you—a matter 
that means work for the repair man later. You 
had better investigate it personally. The other 
fluxes are cheaper—you know the rest—haven’t 
your competitors ever played the same game on 
you > 





We proved in July 2zoth issue of the ELectrICAL REVIEW 
(by definite figures taken from an actual test performed 
by an expert physicist and electrician) that the use of a 
poor flux caused an actual waste in electric light and pow- 
er—and now we have had the above test made showing 
that the Allen joint is stronger than any other, me- 
chanically. The figures indicated show the true 
weight borne by the various joints. The photograph 
was taken when all three wires were near the breaking 
point—each one broke at the exact figure indicated. 
The wire used was a small copper one. 


Send for full illustrated booklet and full particulars and 
we will send you a sample stick of the incomparable 
Allen Flux. Mention your dealer’s name. No name— 
no sample. 


L. B. Allen Company 
1335 Columbia Ave., CHICAGO, ILL. 
97B Warren St., New York, N.Y. 1235 Bay St., Alameda, Cal. 


709 Victoria Bidg., St. Louis, Mo. 








ELECTRICAL REVIEW 





(«WARD LEONARD STANDARD”) 


Enamelled Resistance Units 


Each unit is composed of a porcelain tube wound with a 
special resistance wire of zero temperature coefficient. The 
tube after being wound with wire is covered with a vitreous 
enamel which ‘holds the wire firmly in place. The copper 
terminal leads consist of round copper braids, each composed of 
a large number of flexible copper wires. ‘This makes the entire 
surface of the tube available for emitting heat energy instead of 
merely the small surface of the wire, and greatly increases the 
watt capacity of a tube of given size. 


Showing various methods of mounting Enamelled 
Resistance Units 


























Employed by thousands of users. Millions of these units are in 


service. 

10,000 ohms resistance in a single layer of wire on a unit 4 inches long 
by 7-16 inch diameter. 

Rustproof, dustproof, non-abrasive, permanent. 

200 watts continuous duty—500 watts 20 second duty on a tube 
8 inches long by 11g inches diameter. 

The resistance wire is sealed from atmospheric conditions. 

These units are replacing all other forms of resistance in 
telephone and telegraph work, in dental outfits, fan controllers, 
and in fact wherever « permanent resistance is found to be 
necessary. 

Complete stock of standard catalogued resistance units at 
all times. 

If you make—use—buy or sell any piece of apparatus 
employing a resistance or rheostat we can fill your demand 
and can save money for you. 
Write at once. 


May we know your require- 


ments ? 


Ward Leonard Electric Co. 


Bronxville, N. Y. 


F. B. Badt & Co., Monadnock Block, Chicago, III. 


Have our agents call upon you. 
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WILLARD 
= PAIR =—_ | iBrttantanie 


iv Cc CO R ivi i C 4 TWE WILLARD STORAGE BATTERY Co, 
CLEVELANO. OMi9 











WE BELIEVE THAT MORE 











1400 H.-P., 400 R. P. M., 160 feet head, driv- CENTRAL STATION managers read the 
ing generator in power plant of the Cascade ELECTRICAL REVIEW than any other 
Water, Power and Light Company, British publication in the world. 
Columbia. 





Write for Catalogue If Interested ALTERNATING CURRENT 
WE DESIGN AND BUILD TURBINES TO MEET REQUIREMENTS 


S. MORCAN SMITH CO., YORK, PA., U. 8. A. CEILING FANS 


Branch Office: 176 Federal Street, BOSTON, MASS. CENTURY ELECTRIC Co. 


ST. LOUVIB, fA. 





















































ALPHABETICAL INDEX.—(Continuea trom page 68.) 
M GREEN FUEL ECONOMIZER COMPANY 
Illinois Electric Co...........++. 65 Massachusetts Chemical Co....... 76 Sole builders of the Green Fuel Economizer in the United States. Also 
India Rubber & Gutta Percha ; . ‘ Fans, Blowers and Exhausters, Steam Heating Coils and the Green Air 
ndia wu McMeen, Samuel G.............. 108 - 
CASTS 51 Ca ee On is 3 Heater. Heating, Ventilating and Mechanical Draft Apparatus. Send for 
(ndiana Rubber & Insulated Wire os — D.. ad 7 Book “ER” on Fuel Economy and Fan Catalog. 
a eee ct, 1 Michigan College of Mines....... 9¢ N MATTEAWAN, N. Y. 
Inventive Age Publishing Co...5. 09 Miller, Kempster BSS Ateeakusanuee 103 GREE FUEL ECONOMIZER C0. 
[ron City Engineering Co........ 102: “Mitchell. Wo BG ccecscccecsene 82 
Monarch Electric Mfg. Co....... 33 
J Moore, “AUECd ORY 5.500.036 «1.1010 aatoe 1 BEWARE Se nl IMITATIONS 
Senay MEE MOGs oo nse ses savernses 9 Morris Co., Bimer'P ............ 005 6 a3 advise that Klein's Pliers are being tinitated 
Jessop & Sons, Wm...........-.. 199 Morse, Frank W........0-0000+9- 99 oe ee  neenee, Cons 
Johns-Manville Co., H. W........ M. ters & sox, sn hota of of handles? 
N Use ‘only genuine Klein's, toro are the 
K National Battery Co..........66+ 4 Stood the teat of time. Tn ne 
Kellogg Switchboard & Supply oq National Carbon Co............. 7 PMfathias Elein & Sons, Chicaso, <rii. 
0 eee epeee 128 National Conduit & Cable Co..... 1 
<p —_ he ee : “— National India Rubber Co....... 8 
eystone Biectrica! instrument 0. =? National Metal Moulding Co...... 1 
Kitfield, Edward H.. te teeeeeeees 108 National X-Ray Reflector Co... ..58,59 COMMUTATOR INSURANCE 
Klein & Sons, Mathias......... ‘2 Nernst Lamp Co..........0. 0.00. 52 
Knowles, Edward | I a 103 New England Butt Co Pe That's what we offer, for there’s no friction or wear 
oes aaa b Nigh she a dog » with these brushes. 
New England Engineering Co.... 103 Rei ee er nn eats 
ro ds aa eing 90% pure graphite insures low resistance, no 
E oe neg . - teen eee - sparking under varying load, longer wear and no greasing 
er nooks » New Process Raw Hide Co......75,182 
Lansingh, Van Rensselaer Sree 108 “ihe . + Sekine Heese eee. 
Lawrence Electric Ce., F. D..... 5 os 520 
Leclanche Battery Co..... ; New York Beck Lamp Co........ GERMANTOWN, PHILADELPHIA, PA. 
Seote & Pet ie a8 New York Cen. & Hud. Riv. R.R. 
Leffel & Co., James............. 76 New York Insulated Wire Co.. I 
Lima Insulator CORR eer New York Telephone eae 78 
Locke Insulator Mfg. Co......... 7,66 ns si sone seeee a a A WATER WHEEL 
Lombard Governor Co........... Novelty incandescent Lamp V0... 0d 
Tiand! BlCCUIC COs 6605 0ssiccnie os 114 GOVERNOR 
Lowell Insulated Wire Co..... es ° 
yndon, Lamar .....0003.554256 . 103 : must govern or it is worse than 
Okonite sl brepeeaee Pa veo AO TITS useless. Hundreds of our Com- 
Ni Oneida Community Co........... pensating Governors are in suc- 
Machado & Roller. beanie cates’ fo Ostrander, W. R. & Co......... 128 cessful use on power and lighting 
Manhattan Electrical Supply Co.. 132 
Marine Engine & Machine Co.... 101 Pp plants. They must be good. 
Marion Ins. Wire & Rubber Co.... 1 : ‘ Let us send you our catalogue 
Marquette Elec. Mfg. Co......... 78 Paiste Co., H. T..........-. 2.00 82 
FAA ANAL), ook sacs) beim sire 99 Partrick, Carter & Wilkins Co.... 72 
Ma ; Partrick, C & Wilkins C 7 
(Continued on page 76.) 656 Race St., ROCKFORD, ILL. 














THE ELECTRICAL REVIEW Psrches ans is seas by the men 
ANNUNCIATORS, BELLS || tue execreicat 
otx#eR FIOUSE CGoopDs REVIEW reaches and 


PARTRICK, CARTER & WILKINS CO. = || 


Offices and MANUFACTURERS 


Factory: 


ANNUNGIATOR 22nd & Wood Sts., PHILADELPHIA, PA. || "ess with. 


Made In Four Sizes 














you wish to do busi- 
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BENJAMIN WIRELESS CLUSTERS 
AND LIGHTING SPECIALTIES 











Are Burst. Style D 30-Inch Border-Edged Mirror Reflector. Style 0600 R. Anti-Night. Style D 3. 








a 
Benco. Cat. No. 4200. Cluster. Style 600. Twin Socket. Cat. No. 412, 
Marine Cluster. Diameter 17 Inches. Insulated Hand Portable Moisture-Proof Outlet-Box Fixture. 
Cat. No. 174 M. Cat. No. 160 P. Cat. No. 64 V. P. G. 








BENJAMIN ELECTRIC MFG. CO. 


NEW YORK CHICAGO SAN FRANCISCO 
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MERIDIAN 


LAMP 
| GLUSTERS 











FOR 
j 
f/ Office 
G | Store 
od Lightin 
} a Cafe . ° 
—— Hotel 


No. 601 Cluster with Chain Hanging Rig. 


Combine best features of incandescent 
and arc lighting; inexpensive, easy to 


install. 
WRITE FOR BULLETIN 63 


FEDERAL ELECTRIC COMPANY 


127 W. Lake Street CHICAGO 


EASTERN AGENTS 


FEDERAL SIGN SYSTEM ELECTRIC 
317 W. 42ND STREET NEW YORK 
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BROWN HOIST 
LOCOMOTIVE CRANES 


are found to be exceedingly economical Tools 
about power and lighting stations 





The Brown Hoisting Machinery Company 


ENGINEERS AND MANUFACTURERS HOISTING MACHINERY 
FOR ALL PURPOSES 


Office and Works: CLEVELAND, OHIO 


Branch Offices, New York and Pittsburg 








The Oldest Lamp Company 


OUTSIDE of the COMBINATION 


7 Years’ Experience 
In mak'ng independent lamps at independent prices 
-—GIVE US A TRIAL ORDER—— 
GERMANIA ELECTRIC LAMP CO. 
120 Liberty Street, New York 420-422 Ogden Street, NEWARK, N. J. 


No restriction is made as to re-sale prices on Germania 
Agents Wanted—jaraps. as this company is not in the lamp combination. 




















cell work. 








The Sterling Special Lamp 


We are specialists in the manufacture of 


Low Voltage Tantalum Lamps 


for use on all kinds of storage battery and dry 


SEND US SPECIFICATION OF YOUR 
REQUIREMENTS 


The Sterling Electrical Manufacturing Co. 


DRAWER B, WARREN, OHIO 











4 & MOULDING 
TY. QO WE. BRANCH BLOCKS 


Manufactured in Six Styles 
APPROVED BY 
Underwriters Na- 
tional Electric <As- 
sociation for both 
moulding and cleat 
work. For sale by 
jobbers. Write to- 
day for catalogue 

and prices. 


THE ELM CITY 
ENGINEERING CO. 


61 Orange Street, 
NEW HAVEN, CONN. 





Philadelphia, Frank H. Stewart Electric 
Co.: Boston, Pettingill-Andrews Co.; Pitts- 
burg, Doubleday-Hill Electric Co.; New 
Orleans, 8. J. Stewart; Erner & Hopkins 
Co., Columbus, Ohio. 














AGEnciEs—New York, E. B. Latham & Co.; sar = 


Electrical Measuring Instruments 


The Leeds & Northrup Co. 


4901 Stenton Avenue, Philadelphia 
Monadnock Block, Chicago 








The L. & N. Portable Testing Sets are ac- 
curate instruments for the convenient 
measurement of resistance and location of 
faults. 

We make a complete line of Cable Testing 
Apparatus, Standardizing Apparatus for 
Calibrating Ammeters and Voltmeters, 
Galvanometers, Resistance Boxes and 
Standards, Condensers and other electrical 
measuring apparatus. Our complete illus- 
trated catalogues sent on request. 

















THE WATER WAY’ 


BETWEEN 


BUFFALO*> DETROIT 





The D.& B. Line 
Steamers leave # 
Buffalo daily at 5:30 
Pp. m., (eastern time) 
and Detroit week Z 
days at 5:00 p. m., 
Sundays at 4:00 
p.m. (central time) reaching their destin- 
ation the next morning. Direct connect- 
ions with early morning trains. Lowest 
rates and superior service to all points west. 


Rail Tickets Available on Steamers 
All classes of tickets sold reading via 
Michigan Central, Wabash and Grand Trunk 
Railways between Buffalo and Detroit, in 
either direction will be accepted for trans- 

portation on D. & B. Line Steamers. 

Send two cent stamp for illustrated pam- 

phlet and Great Lakes map, _ Address, 
G. Lewis, GP A, Detroit, Mich. 
Detroit & Buffalo Steamboat Co. 


Puruip H. McMitan, A. A. ScHANTZ, 
Vice President. Gen’l Manager. 
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EFFECTIVE STOPPER 


of the ringing, grinding noise made 
wherever gear drives are used: 






New Process 
Noiseless Pinions 


Wear as well as metal gears, mesh 
accurately with cut metal gears, elim- 
inate the noise, reduce the vibration. 
New Process Raw Hide is to other 
raw hide as steel is to iron. 












Write for Catalogue 






The New Process Raw Hide Co. 
SYRACUSE, N. Y. 





ELEC. WORLD 


75 














QUICK AND 
GooD WORK 
is the kind that 


BURNLEY 
SOLDERING 
PASTE ceaeares 


will help you to do. 
Put up in 2 0z., 4 0z., 
Ylb., 1 1b., 51b., 10 Ib. 
and 50 Ib: packages. 
Stick and Paste 
The 

Burnley Battery 
and M’f’g Co. 
Painesville, Ohio 


DRY BATTERIES 














Pp 
Pettingell-Andrews Co........... 
Part AGIAS6 0s. 6 sce c sees ou 1,55 
Phillips, Eugene F. At ae 
Phillips Insulated Wire Co. snise ae ABR 
Phosphor-Bronze Smelting Co.... 8 
Pignoies, Touts BM... 20. 60:5 2555 111 
Platt Iron Works Co............ 101 


Polytechnic Institute of Brooklyn. 99 
Prentiss Clock Improvement Co. 128 


Rail Joint Company............. 4 
Reet Wired 1S.6665%.6050 6) 356 103 
RGIEING er, FUCO...5.<550605246005% 111 


Rochester Machine Too] Wks.,Ltd 9Y 


Roebling’s Sons Co., Jobn A..... 132 

Reentgen Mfg. Co....... ... .. 113 

Rose Polytechnic Institute........ 99 
Ss 

NAGHEAGO. acces ccc ore eae ss 2 

Samson Cordage Works......... 122 


ELECTRICAL REVIEW 


Tests covering a period of fifteen years prove it. 
standard insulating compound for armature and field coils. 
Information and laboratory tests 


your specifications demand it. 
furnished upon request. 


Recognized as the 
See that 


Operates Walpole Rubber Works—Walpole Varnish Works 
Largest Manufacturers of Insulating Compounds and Friction Tape in the World 








have been observed 
men,” 


publication. 





«More copies of the ELectricaL Revirw 


during the last six months, by our sales- 
said an ofhcer of a manufacturing 
concern recently, “than of any other 
And 
means of getting our name and product 
before the Central Stations, other than 
the ELtectrricat Review, we should feel 
sure that we were in evidence.” 


in Central Stations, 


if we had no 
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‘{PANSION SCREW; 
| ANCHOR ff 


Hole for 


Stone 
- Insertion | 


Masonry 


STAR EXPANSION BOLT CO. 


147-9 CEDAR ST., NEW YORK 





Manufacturer of 


ast Arms, 
Y Recagine 


ous 
_ Brackets 
and other specialties 
ee cemeeeenree work 























ALPHABETICAL INDEX.—(Continued from page 72.) 


Ss 
SCG Wad. Sosa biccee aeeewres 103 
Schureman Co., J. L....2.5. «- 116 
Schwerdtle Stump Co.........-. 76 
Shelby Electric Co............ 36,37 
Siggers & Siggers...........0.00- 99 
Simplex Electrical Co........... 1 
simplex Electric apie OOxcsic0° 299 
Smith Company, S. Morgan...... 72 
ENE TIRIIUIB: 5 so 0-06:55;6 me sislotetrtce 6 
SEO Ue, OLOue Ul Ceara S are taerce ac acer 99 
Sprague Electric Co... 82,118 
Standard Electrical Mfg. Co.... 30,31 
Standard Paint Coss... eceec600s 82 
Standard Underground Cable Co.. 1 
Standard Varnish Works.......... 82 
Stanley & Patterson ............. 106 
Stanton, LeRoy W .6osieescscucc. 108 
Star Expansion Bolt Co ......... 76 


Ss 
Sterling Electrical Mfg. Co....... 18 
Sterling Varnish Co.. .......... 69 
Storer SIMON B. 6 6.66500 000% sus, AOS 
Sunbeam Incandescent Lamp Co.. 16 
Sundh WMlectrice Co... .6-.asiec0 126 
ff 
Vechnical Press Association...... 116 
Ap eseramypmwO s «..<c/:5.0.5 cease 56 
MOCHINE OOO: Si... 0:dis 46 ees aen 69 
fray Plate Battery Co........... 8 
THUMP hHleCUIC CO..6:6.s:0.6.0.5 600: 118 
Trumbull Electric Mfg. Co. ..... 64 
Vv 
Van Nostrand Company, D. ..... 104 
Ww 
Wagner Electric Mfg.Co  .. . 122,123 
Wakefield Brass Co., F. W....... 57 
Wet hh arateisins Sar 
War Department 


Ward Leonard Elec. C ‘o eee : ; 71 
Warren Electric Mfg. Co......... 116 
Warren Electric & Specialty Co... 34 


(Contenued on rage 78 5 


WwW 
Waterbury Company 
Wesco Supply Co 
Western Electric Co.. .. ......112,117 
Westinghouse Electric & Mann- 


facturing Co.. ..........129,120,131 
Westinghouse Lamp Co.......... 45 
Westinghouse Machine Co........ 131 
Weston Elec. Inst.Co... ......... 82 
Wihite:&' C0: Js Goss c<ices. os ated stare 103 
Whitney Electrical Inst. Co...... 69 
Willard Storage Battery Co....... 12 


Wire & Telephone Co. of America. 1 
Woodward Governor Co.......... 72 
Wyckoff Pipe & Creosoting Co... 82 


Y 
Yonkers Specialty Co............ 132 
Yost Electric Mfg. Co............ 13 
Zz : 


Zoar Storage Battery Co.......... 6 




















SAMSON 


TURBINE 








In connection with our turbines we build the highest 
grade of POWER TRANSMISSION MACHINERY 
in the way of GEARS, SHAFTS, BRIDGETREES 


BEARINGS, etc. 








JAMES LEFFEL & CO., 


No. 309 Lagonda Street 


Springfield, Ohio, U. S.A. 








_ _ 











Serer 
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THE NEW “H & H” 





FLUSH 





RECEPTACLE 





HAS MANY ADVANTACES 


OVER THE NEXT BEST 





The NEW ‘“‘H &H”’ FLUSH RE- 
CEPTACLES are as good as 
they look, and they are the 
best looking Receptacles 

on the market. 

Compare them with 

others and note 

the difference. 


We have 
spared no ex- 


pense or labor to 
produce the best 
Flush Receptacle that 
modern science and 
skill can produce. 


DO YOU WANT TO KNOW 
MORE ABOUT THEM ? 


FART ano HEGEM AN 


go ' Ca 














92 Capitol Ave., 








HARTFORD, CONN. 


The doors 

through which the 
plug passes operate 
automatically. 


The plug has a 3)” notch, 
permitting the use of No. 16 
new code portable cord 

and is fuseless. 


The screw-holes are the same 
distance apart as push-switches, 
and the receptacle will fit in 

the same box. 


MANY OTHER ADVANTACES 
TOO NUMEROUS TO MENTION 
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DOUBLEDAY-HILL 


ELECTRIC CO. 


PITTSBURG, PA. 


“1.2.” 
ARC LAMPS 


For Every Circuit 







le and 
Efficient Made 


LARGE STOCK 
GENUINE 


“G.E."LAMPS 


The Current Saver 





Electrical Supplies of 
every description for 
Electric Light Stations, 
Telephone Companies, 
Electrical Contractors, 
Electrical Railroads, 
Mills, Etc. 









HIGHEST GRADE 
LOWEST PRICE 
QUICKEST DELIVERIES 
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The 
ELECTRIC CABLE CO. 
Manufacturers of 
Voltax, the insulating, compound. Voltax 
wires and cables. Weather-proof wire. 


Magnet wire. Feld and armature coils. 


17Battery Place, New York 
925 Old South Building, Boston 
324 Dearborn Street, Chicago 











The Marquette Arc Lamp 
The perfect Arc. Price, 810 wholesale 
MAIN OFFICE AND FACTORY 


N. W. Cor. Clinton & Van Buren Sts. 
CHICAGO 








Are standard and most reliable. ‘‘Dead Beat”’ 
Accuracy Guaranteed 
Volt-Ammeters: 0-6 volts 
0-30 amperes, $6.00. 0-10 
volts, 0-30 amperes $7.00, 
Ampere-Meters: 0-30 am- 
A perez, $4.00 Volt-Meters: 
0-9 volts, $400. 0-15 or 20 

volts, $5.00. 
Atwater Kent 
Mfg. Works 
118 North Sixth Street 
PHILADELPHTA, PA. 














WHEN ADDRESSING ADVERTISERS PLEASE 
MENTION THIS PAPER 








STAY AT HOME 
AND LET YOUR 
VOICE TRAVEL 


You can 
accomplish more in 
a shorter space 

of time and at 
less cost 


BY TELEPHONE 


than you can 
accomplish in any 
other way 


NEW YORK 
TELEPHONE CO. 


15 DEY ST. NEW YORK 
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CLASSIFIED INDEX—(Continued from page 76) 


ADJUSTERS 
Morse, Frank W. 
AIR-COMPRESSORS 
Allis-Chalmers Co. 
Emerson Electric Mfg. Co. 
Platt Iron Works Uo. 
ALARMS, BURGLAR 
Electric Goods Mfg. Co. 
Manhattan Electrical Supply Co. 
Partrick, Carter & Wilkins Co. 
ALARMS, HigH AND Low 
Electric Goods Mfg. Co. 
Partrick, Carter & Wilkins Co. 
ALARMS, FIRE 
Electric Goods Mfg. Co. 
Partrick, Carter & Wilkins Co. 
ALTERNATORS 
Allis-Chalmers Co. 
Crocker-W heeler Co. 
Fort Wayne Electric Works 
General Electric Co. 
Wesco Supply Co. 
Western Electric Co. 


Westinghouse Electric & Mfg. Co. 


ANCHORS, GUY 
Doubleday-Hill Electric Co. 
Wyckoff Pipe & Creosoting Co. 
ANNUNCIATORS 
Doubleday-Hill Electric Co. 
Electric Goods Mfg. Co. 
Manhattan Electrical Supply Co. 
Partrick, Carter & Wilkins Co. 
Stanley & Patterson 
W. R. Ostrander & Co. 
Wesco Supply Co. 
Western Electric Co. 
ARCHITECTURAL ENGINEERS 
Dodge & Day : 
ASBESTOS PRODUCTS 
Johns-Manville Co., H. W 
ATTACHMENT PLUGS 
Electric Goods Mfg. Co. 
Hubbell Inc., Harvey 
BATTERIES, PRIMARY 
Bunnell & Co., J. H. 
Burnley Battery & Mfg. Co. 
Doubledav-Hill Electric Co. 
Edison Mfg. Co. 
Electric Goods Mfg. Co. 
Electric Motor & Equipment Co 
Lawrence Electric Co., F. D. 
Leclanche Battery Co. 
Manhattan Electrical Supply Co 
Wesco Supply Co. 
BATTERIES, STORAGE 
American Battery Co. 
Doubleday-Hill Electric Co. 
Electric Storage Battery Co. 
General Storage Battery Co. 
Gould Storage Battery Co. 
National Battery Co. 
Trav Plate Battery Co. 
Willard Storage Batterv Co 
Zoar Storage Battery Co. 
BELLS 
Electric Goods Mfg. Co. 
Manhattan Electrical Supply Co. 
Ostrander & Co., W. R. 
Partrick, Carter & Wilkins Co. 
Wesco Supply Co. 
BELT DRESSING 
Dixon Crucible Co., Joseph 
BLOWERS 
Emerson Electric Mfg. Co. 
Green Fuel Economizer Co. 
BorLERs 
Babcock & Wilcox Co., The 
Morgan Smith Co., 8. 
Platt Iron Works Co. 
Stirling Consolidated Boiler Co. 
Westinghouse, Church, Kerr & Co 
Botts, EXPANSION AND TOGGLE 
Star Expansion Bolt Co. 
Books, TECHNICAL 
Electrical Review Pub. Co. 
Van Nostrand Co., D. 
BoosTERS 
Allis-Chalmers Co. 
Crocker-Wheeler Co. 
Western Electric Co. 
BRIDGES 
American Bridge Co. 
BrIDLE RINGS 
Barron & Mo., Jas 8 
Star Expansion Bolt Co. 


BrusHEs, DyNAMO 
Holmes Fibre Graphite Co. 
Wirt Electric Co. 
BusHINGS 
Bossert Electric Construction Co. 
Federal Electric Co. 
Steel City Electric Co. 
CABLE COMPOUNDS 
Massachusetts Chemical Co. 
CABLE HANGERS 
Barron & Co., Jas. S. 
Standard Underground Cable Co 
Star Expansion Bolt Co. 
CaBLE MACHINERY 
Aiton Machine Co. 
CABLING MACHINES 
New England Butt Co. 
Car Heaters, ELEctTRIC 
Simplex Electric Heating Co. 
CARBONS 
National Carbon Co. 
Reisinger, Hugo 
CASTINGS 
New England Butt Co. 
Phosphor-Bronze Smelting Co., Ltd. 
CASTINGS, CoPPER 
Anderson Mfg. Co., Albert & J. M. 
Circurt-BREAKERS 
Cutler-Hammer Mfg. Co. 
Cutter Electrical Mfg. Co. 
Doubleday-Hill Electric Co. 
Fort Wayne Electric Works 
General Electric Co. 
Ward Leonard Electric Co. 
Wesco Supply Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 
CLEANERS, INCANDESCE 
Morse, Frank W. diene 
CLEATS 
Blake Signal & Mfg. ‘Co. 
CLIMBERS 
Klein & Sons, Mathias 
—, 
enjamin Electric Mfg. C 
Dale Co. ie 
Federai Electric Co. 
Holophane Co. 
Hubbell, Harvey 
CoaL-HANDLING MACHINERY 
Jeffrey Mfg. Co., The 
CoaL Mintne MAcHINERY 
Allis-Chalmers Co. 
General Electric Co. 
Jeffrey Mfg. Co., The 
Westinghouse Electric & Mfg. Co 
Cor1s, INDUCTION 
Electric Goods Mfg. Co. 
W. R. Ostrander & Co. 
COMMUTATOR LUBRICANT 
Dixon Crucible Co., Jos. 
CoNDENSERS, ELECTRIC 
Marshall, William 
CONDENSERS, STEAM 
Allis-Chalmers Co. 
Platt Iron Works Co. 
ConDUITS 
American Circular Loom Co. 
American Conduit Co. 
American Vitrified Conduit Co. 
Camp Co., H. B. 
Doubleday-Hill Electric Co. 
National Conduit & Cable Co. 
National Metal Molding Co. 
Sprague Electric Co. 
Wyckoff Pipe & Creosoting Co 
ConpuitT Rops 
Barron & Co., Jas. 8. 
Doubleday-Hill Electric Co. 
ConDUIT SYSTEMS 
Gest, G. M. 
CONSTRUCTION 
New England Engineering Co. 
White & Co., J. a. 
CoNsTRUCTION SUPPLIES 
Barron & Co., Jas. 8. 
Brady, T. B 
Illinois Electric Co. 
CoNTROLLERS 
Allis-Chalmers Co. 
} Bullock Eleetric Mfg. Co. t 
Crocker-Wheeler Co. 


(Continued mm page 79 
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SPLIT 


COOK 
POTTERY CO. 


TRENTON, N. J. 


Manufacturers of Hard 
White Porcelain for 
Electric Insulators, both 
wet and dry process. 
General Line Standard 
Knobs, Cleats and Tubes 


Send for Sample and Circulars of 


COOK SPECIAL No.5; 


Something New 


Agents Wanted to Sell This Insulator 


KNOB 




















Illustrating 10 to 50 amp. 
Pole, and 10 to 35 amp., 
Triple Pole Switch. 


v9 


ALWAYS 
ON 
TIME 


NEVER 
SHIRKS 
ITS DUTY 


Single and Double 
Single, Double and 


THE HARTFORD TIME SWITCH 


IS MORE FAITHFUL THAN THE MOST FAITHFUL 
WATCHMAN 


You need not worry about burning your lights longer than is 
necessary as it turns them on when needed and off when not 


needed. 


NEEDS NO ATTENTION EXCEPT A WEEKLY WINDING. 


Absolutely weatherproof. 


Type B-On and off daily. 


Type C 


On and off daily, omits Sunday. 


Type D = and off twice daily. 


Type F- 


For electric light pole control 


HARTFORD TIME SWITCH COMPANY 


99 Warren Street, 


New York 











CONTROLLERS 


Cutler-Hammer Mfg. Co. 
Electric er & Supply Co. 
Schureman Co., 

Simplex Blecteic Heating Co. 
Sundh Electric Co. 

Ward Leonard Electric Co. 

Wirt Electric Co. 


CorD AND Roprge 
Belden Manufacturing Co. 
Samson Cordage Works 


CorD ADJUSTERS 
Morse, Frank W. 


CREOSOTED LUMBER 
Wyckoff Pipe & Creosoting Co. 
CrANE Motors 
Western Electric Co. 
Cross-ARM8, BRACKETS, 
CLIMBERS, Etc, 
Bissell Co., F. 
Brady, T. H. 
Central Electric Co. 
Doubleday-Hill Electric Co 
Illinois Electric Co. 
Klein & Son, Mathias 
Morris Co., Elmer P. 
Wyckoff Pipe & Creosoting Co. 
JURRENT TAPS 
Electric Goods Mfg. Co. 
Hubbell, Harvey 
DIMMERS 
Cutler-Hammer Mfg. Co. 
Ward Leonard Electric Co. 
Wirt Electric Co. 
Direct Motor Drive FoR PLANERS 
The Electric Controller & Supply Co 
DRILLS 
Star Expansion Bolt Co 
Dryine MACHINERY 
Aiton Machine Co. 
Devine Co.. J. P 
DynaMos AND Motors 
| Allis-Chalmers Co. ! 
Bullock Electric Mfg. Co. 
American Engine Co. 
Burke Electric Co. 
C & C Electric Co. 
Central Electric Co. 
Century Electric Co. 
Chieago-Edison Co. 


Pins, TIEs, 


o> 
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DyYNAMOS AND MorTors 
Crocker- Wheeler Uo. 
Diehl Mfg. Co. 
Doubleday- Hill Electric Co 
Eck Dynamo & Motor Works 
Elwell-Parker Electric Co. 


Emerson Electric Manufacturing Co. 


Fort Wayne Electric Works 

General Electric Co. 

Holtzer- a, jee Co. 

Jeffrey Mfg. C 

Novelty Elec tric Co. 

Sprague Electric Co. 

Triumph Electric Vo. 

Wagner Electric Mfg. Co 

Warren Electric Mfg. Co 

Wesco Supply Co. 

Western Electric Co. 

Westinghouse Electric & Mfg. Co 
ELEctTRiICc ARC WELDERS 

The Electric Controller & Supply Co. 
ELrectric CooKING APPARATUS 

American Electric Heater Co. 

Doubleday-Hill Electric Co. 

Simplex Electric Heating Co. 
ELECTRICAL DECORATIONS 

Doubleday-Hill Electric Co. 

Electric Motor & Equipment Co. 
ELEctTRIC Gas LIGHTING 

Electric Goods Mfg. Co. 
ELEctTrRIC IRONS 

American Electr’c He ie r Co. 

Barr Elec. Mfg. Co., J 

Simplex Elec. “He: ae Co. 
ELEectric LIGaTERS 

Stanley & Patterson 
ELEcTRIC LOCOMOTIVES 

General Electric Co. 

Jeffrey Mfg. Co., The 

Westinghouse Electric & M fg. Co. 
ELECTRIC SOLDERING [IRONS 

American Electrical Heater Co. 

Barr Elec. Mfg. Co., W. J 

Simplex Electric Heating Co. 

Albert & J. M. Anderson Mfg. Co. 

Barron & Co., Jas. 8. 

Bates, Putnam A. 

Bunnell & Co., J. H. 

Central Electric Co. 

Chicago Edison Co. 

Doubleday-Hill Electric Co. 


ELECTRICAL SUPPLIES 

Electric Goods Mfg. Co. 

Electric Service Supplies Co. 

Electric Motor & Equipment Co. 

General Electric Co. 

Illinois Electric Co. 

Johns-Manville Co., H. W. 

Lawrence Electric Co., F. D. 

Manhattan Electrical Supply Co 

Novelty Electric Co. 

Paiste Co., H. T. 

Partrick, Carter & Wilkins Co. 

Sarco Co. 

Stanley & Patterson 

Wesco Supply Co. 

Western Electric Co. 

Weston Electrical Instrument Co 
ELECTROMAGNETS 

Devine Co., J. P. 

Western Electric Co. 

Westinghouse Electric & Mfg. Co. 
ELEVATING AND CONVEYING MACHIN 

ERY 

Jeffrey Mfg. Co. 
ENGINES, GAS AND OIL 

Allis-Chalmers Co. 

American Diesel Engine Co. 

Buckeye Engine Co. 

Marine Enginé & Machine Co. 

Olds Gas Power Co. 

Westinghouse Machine Co 
ENGINES, STEAM 

Allis-Chalmers Co. 

American Engine Co, 

Ball Engine Co. 

Buckeye Engine Co. 

Rochester Machine Tool Works 

Westinghouse Machine Co. 
ENGINEERS AND CONTRACTORS 

Ahim, C. E. F. 

American Bridge Co. 

Arnold Co., The 

Bates, Putnam A 

Byllesby & Co., H. M. 

Clement, Edward E 

Corson, Wm. R. C. 

Darlington, F. W. 

Dodge & Day 

Fergus & Co., W. L. 

Hallberg, J. H. 


(Continued on page 81) 


ENGINEERS AND CONTRACTORS 
Hanchett, George T. 
Humpbrey, Henry H. 

Iron City Engineering Co. 
Kelly Engineering Co., John P 
Kittield, Edward H. 

Knowles, Edward R. 
Lansingh, Van Rensselaer 
Lyndon, Lamar 

McMeen, Samuel G. 

Mershon, Ralph D. 

Miller, Kempster B 

New England Engineering Co 
Reed, Warren B. 

Schott, W. H 

Stanton, Le Rov W. 

Storer, Simon B. 

White & Co., J. G 

FANS AND Fan Moroxs 

Central Electric Co. 

Century Electric Co. 

Chicago Edison Co. 
Crocker-Wheeler Co. 

Diehl Mfg. Co. 

Douhleday-Hill Electric Co. 
Electric Motor & Equipment Co. 
Emerson Electric Manufacturing Co. 
Fort Wayne Electric Works 
General Electric Co. 

Green Fuel Economizer Co. 
Sprague Electric Co. 

Stanley & Patterson 

Wagner Electric Mfg. Co. 

Wesco Supply Co. 

Western Electric Co. 
Westinghouse Electric & Mfg. Co. 

Fan Moror RESISTANCES 
Ward Leonard Electric Co. 

FEED- WaATEK HEATERS AND PoRI- 

FIERS 
Platt Iron Works Co. 

FieLD Coit CusHtons 
Massachusetts Chemical Co, 

FIXTURES (ELECTRIC) 

Dale Co. 

Federal Electric Co. 

Illinois Electric Co. 

Morse. Frank W. 

Wakefield Brass Co., F. W. 
FLASHERS 
Electric Motcr & Equipment Co 
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General Electric Company 














Improved Type H Transformers 











The history of This transformer 


transformer de- is an evolution 


velopment is the from previous 


history of the Type H designs. 
Type H trans- It not only re- 
tains every fea- 


former. The in- 
ture of excellence 


troduction of the ; 
found in them 


Improved Type but also contains 


H marks the notable improve- 


ments in me- 





beginning of a 
new era in the chanical and elec- 


IMPROVED TYPE H 1907 DESIGN ° . 
art. | trical details. 











PROMINENT CHARACTERISTICS AND THE RESULTANT ADVANTAGES 


Unequaled insulation Maximum protection 
Greatest durability to life and property 
The lowest core losses Minimum depreciation 
Highest all-day efficiencies Minimum cost of operation 
Unsurpassed mechanical structure Maximum returns for investment 


Additional information in publication No. 241L, furnished on request 





New York Office: Principal Office: Sales Offices in 
44 Broad Street Schenectady, N. Y. all large cities 


(1440) 
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DESIGNERS and 
BUILDERS 


American 





OF ALL CLASSES OF 


METALLIC 
STRUCTURES 








Bridge Company 
of New York 


General Offices: 42 BROADWAY, New York, N. Y. 








ATLANTA, GA. _. 
BALTIMORE, MD. 
BOSTON, MASS. 
BUFFALO, N. Y. 
CHICAGO, ILL. 
CINCINNATI, OHIO 
CLEVELAND, OHIO 
DENVER, COLO. : 
EAST BERLIN, CONN. 
KANSAS CITY, MO. 
MILWAUKEE, WIS. 
MINNEAPOLIS, MINN. 





BRANCH OFFICES IN THE FOLLOWING CITIES: 


CANDLER BUILDING 


CONTINENT AL TRUST BUILDING 


89 STATE STREET 


ELLICOTT SQUARE BUILDING 
COMMERCIAL NAT'L BK. BLDG. 


UNION TRUST BUILDING 
ROCKEFELLER BUILDING 
EQUITABLE BUILDING 
BRIDGE BLOCK 


POSTAL TELEGRAPH BUILDING 


17th ST. and ST. PAUL AVE. 
7th AVE. and 2d ST. 


NEW ORLEANS, LA. 
NEW YORK,N.Y. . 
PHILADELPHIA, PA. 
PITTSBURG, PA. 
PORTLAND, MAINE 
RICHMOND, VA. 
ROCHESTER, N. Y. ees 
SALT LAKE CITY, UTAH 
SAN FRANCISCO, CAL. 
SEATTLE, WASH. 

ST. LOUIS, MO. 
SYRACUSE, N. Y. 


PENNSYLVANIA BUILDING 


MUTUAL ASSURANCE BUILDING 


HENNEN BUILDING 
42 BROADWAY 


FRICK BUILDING 
291 ST. JOHN STREET 


POWERS BLOCK 
DOOLEY BLOCK 
CROCKER BUILDING 
ALASKA BUILDING 
CHEMICAL BUILDING 
KIRK BUILDING 




















FLEXIBLE COUPLINGS FOR SHAF''S 
The Electric Controller & Supply Co 


Friction TAPE 
M. W. Dunton & Co. 
Massachusetts Chemical Co. 


UEL ECONOMIZERS 
Green Fuel Economizer Co. 
FusEs 
Chicago Fuse Wire & Mfg. Co 
D & W Fuse Co. 
General Electric Co. 
Johns-Manville Co., H. W. 
Lawrence Electric Co., F. D. 
Sachs Co., The 


Fuse WIRE 
Chicago Fuse Wire Mfg. Co. 


GEARS 
New Process Kaw Hide Co. 


GENERATORS 
\ Allis-Chalmers Co. 
) Bullock Electric Mfg. Co. 
American Engine Co. 
C & C Electric Co. 
Crocker Wheeler Co. 
Triumph Electric Co. 
Warren Electric Mfg. Co. 
Western Electric Co. 


GLOBES, SHADES, Etc. 
Fostoria Glass Specialty Co. 
Holophane Co. 

Phoenix Glass Co. 
Wheeler Retlector Co. 


GRAPHITE ° 
Dixon Crucible Co., Jos. 


HEATING APPARATUS 
Americsn Electrical Heater Co 
Simplex Electric Heater Co. 
Ward Leonard Electric Co. 


Hoisting MACHINERY 
Allis-Chalmers Co. 
Brown Hoisting Machinery Co. 
Jeffrey Mfg. Co. 


HYDRAULIC MACHINERY 
Aiton Machine Co. 
Allis-Chalmers Co. 


IMPREGNATING APPARATUS 
Devine Co., J. 
Mitchell, W. E. Ga. 


CLASSIFIED INDEX—(Continued from page 79: 


IMPREGNATING COMPOUND 
Mitchell, W. E. G. 

INNER GLOBES 
Fostoria Glass Specialty Co. 
Pheenix Glass Co. 

INSTRUMENTS 
American Instrument Co. 
Atwater-Kent Mfg. Co. 

Biddle, Jas. G 

Bristol Co. 

Connecticut Telephone & Electric Co. 
Cutter Electrical Mtg. Co. 

Dongan Instrument Co. 
Doubleday-Hill Electric Co. 
Duncan Electric Mfg. Co. 

Eldredge Electric Mfg. Co. 

Fort Wayne Electric Works 
General Electric Co. 

Keystone Electrical Instrument Co 
Leeds & Northrup Co. 

Machado & Roller 

Pignolet, Louis M. 

Wagner Electric Mfg. Co. 

Wesco Supply Co. 

Westinghouse Electric & Mfg. Co. 
Western Electric Co. 

Weston Electrical Instrument Co. 

INSULATING CEMENTS 
Massachusetts Chemical Co. 
Mitchell, W. E. G. 

INSULATING CLOTHS 
Massachusetts Chemical Co. 

INSULATING COMPOUNDS 
Electric Cable Co. 

Massachusetts Chemical Co. 
Mitchell, W. E. G. 
Sterling Varnish Co. 

INSULATING MACHINERY 
Aiton Machine Co. 
American Insulatin 
New England Butt 

INSULATING PAINTS 
Devoe & Co., F. W. 
Massachusetts Chemical Co. 
Standard Paint Co. 

Standard Varnish Co. 
Sterling Varnish Co. 

INSULATORS AND INSULATING MATERIAL 
American Vulcanized Fibre Co. 
Anderson M g. Co., Albert & J. M. 
Doubleday-Huil Electric Co. 
Dunton & Co., M. W. 

Elm City Engineering Co. 


Machinery Co, 


INSULATORS AND INSULATING MATERIAL 
General Electric Co. 
Hemingray Glass Co. 
Lima Insulator Co. 
Locke Insulator Mfg. Co. 
Massachusetts Chemical Co. 
Mitchell, W. E. G 
Okonite Co. 
Standard Paint Co. 
Standard Underground Cable Co. 
Standard Varnish Co. 
Sterling Varnish Co. 


[R1pI0 PLATINUM, WIRE AND SHEET 
Baker & Co., Inc. 

[RON CASTINGS 
Aiton Machine Co. 

Irons, ELECTRIC 


American Electrical Heater Co. 
Barr Elec. Mfg. Co., W 


JUNCTION BoxEs 


Bossert Electric Construction Co. 
D & W Fuse Co. 
LAMP ADJUSTERS 
Morse, Frank W. 
LAMP GUARDS 
Hubbell, Harvey 
Morse, Frank W. 
Standard Electric & Chemical Co. 
LAMP-MAKING MACHINERY 
Dwyer Machine Co. 
Fahn & McJunkin 


Lamps, ARC 

Adams-Bagnall Electric Co. 
Voubleday-Hill Electric Co, 

Fort Wayne Electric Works 
General Electric Co. 

Marquette Electric Mfg. Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


Lamps, DECORATIVE 
Central Electric Co. 
General Electric Co. 


Lamps, INCANDESCENT 
Anchor Lamp Co. 
Banner Electric Co. 
Bay State Lamp Co 
Boston Incandescent Lamp Co. 
Brilliant Electric Co. 
Bryan Marsh Co. 
Buckeye Electric Co. 
Central Electric Co. 
Chicago Edison Co. 


LaMPs, INCANDESCENT 
Columbia Incandescent Lamp C» 
Colonial Electric Co. 
Doubleday-Hill Electric Co. 
Downward Light Evectrice Co. 
Economy Electric Co. 
Efandam Co. 
Electrical Accessaries Co, 
Fort Wayne Electric Works 
Fostoria Incandescent — Co. 
Franklin Electric Mfg. 
General Electric Co. 
General Incandescent Lamp Co. 
Germania Electric Lamp Co. 
Illinois Electric Co. 
Monarch Electric Mfg. Co. 
New York & Ohio Co 
Novelty Incandescent Lamp Co, 
Shelby Electric Co. 
Standard Electric Mfg. Co. 
Sterling Electric Mfg. Co. 
Sunbeam Incandescent Lamp Co. 
Tipless Lamp Co. 
Warren Electric & Specialty Co. 
Wesco Supply Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Uo, 
Westinghouse Lamp Co. 


Lirrtnc MAGNETS 
The Electric Controller & Supply Co. 


LIGHTNING ARRESTERS 
snderson Mfg. Co., Albert & J. M 
D & WW Fuse Co. 
Electric Service Supplies Co. 
General Electric Co. 
Lord Electric Co. 
Westinghouse Electric & Mfg. Co 


LIGHTING PLANTS 

Allis-Chalmers Co. 

Crocker- Wheeler Co. 
Doubleday-Hill Electric Co. 

Rort Wayne Electric Works 
General Electric Co. 

Stanley & Patterson 

‘ Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


LixnE MATERIAL 
Anderson Mfg. Co., Albert & J. M. 
Klein, Mathias & Son 


Locomotives, ELECTRIC 
Jeffrey Mfg. Co. 
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Office: Stamford, Conn. Works: Portsmouth, Va. 


THE WYCKOFF PIPE AND CREOSOTING COMPANY 
WYCKOFF CREOSOTED CONDUIT for UNDERGROUND WIRES 


Millions of feet in use. Cheapest to. lay 
CREOSOTED CROSSARMS, POLES, AND LUMBER 








SEALING CEMENT 


For Switchboards, Panel-Boards, Transformers, and 
other Electrical Specialties. | 


W. E. G. MITCHELL 86 MAIDEN LANE, N. Y. CITY 





We also Manufacture Battery Wax for Dry Batteries. 1 











Sprague Electric Company 














resistance wires to specifications; protective 


fuses for small currents; ignition fuses for tor 


cm 
pedo and mining operations ; special forms for 
' wireless telegraphy ; all forms of electrical 
contacts. 


BAKER & COMPANY, Inc. 
C. 0. BAKER, Pres. C. W. BAKER, Vice-Pres. 


408-414 N. J. R. R. Avenue, NEWARK, N. J. New York Office: 120 Liberty Street 
























Possess the 
Highest Insula- 
tive Efficiency. 


TheStandardPaintCo. 


100 William St. 


INSULATING 
VARNISHES 


(BAKING ; AIR-DRYINC ) 


COMPOUNDS 




















Highest mary for electrical insulation and 
mechanical purposes. In sheets, tubes 
rods and special shapes 


GATALOGOE AND SAMPLES Of APPLICATION 


AMERICAN VULGANIZEO FIBRE CO. 


WILMINQTON, DEL. 


VULCANIZED 
FIBRE 








DIRECT 
CURRENT 


MOTORS 


For applying electric power to all kinds of machine 
tools. Superior in design and construction, they are 
unusually durable and efficient, and give the most satis- 
factory service. Write for a copy of bulletin No: 2186. 


GENERAL OFFICES 
1 WEST 34TH ST. NEW YORK CITY 


rm 

nN 
~ 
on 
ww 


Branch Offices in Principal Cities. 








They hang lop-sided, 
If they require separate 
shade-holders, 
If they tarnish or rust, 
If they are not as good 
as new after years of 
service 


THEY ARE NOT || *!! 


HARVEY HUBBELL, Ine. 

HUB B k LL BRIDGEPORT, CONN. 
Carried in Stock by 

T. G. GRIER CO., 

S iT A Dp I S 128 W. Jackson Blvd., Chicago 

J. R. COLE CO., ; 


766 Folsom St., San Francisco, Cal. 


TIN OR 
Styles — Many Sizes 


ALUMINUM 




















ESTABLISHED 1754 
F. W. 
& CO. 


101 Fulton St., New York 


MANUFACTURERS OF 


INSULATING PAINTS, 
STATION PAINTS, 


INSULATING ano CAR 
VARNISHES, 


176 Randolph St., Chicago BRUSHES 





eCatalog No. 4090 


PAISTE TAPLETS 


are the economical short cut in Molding 
Wiring. Add safety to the wiring and 
neatness to the job. Made in 5 styles. 
Write us for bulletin and free sample. 


H. T. PAISTE GO., Philadelphia, Pa. 
NEW YORK BOSTON CHICAGO 
THE LEADING SPECIALTY MANUFACTURERS 

















WR\ INSULATING BLACK 


The latest and best Never becomes brittle. 
For Wiring Contractors. No ——— odor. 
Good Insulator. Ask your dea 
Dries quickly. If he walls handle it, send to us. 
STANDARD VARNISH WORKS 
Chicago New York London 
Canadian Branch: International Varnish Company, Limited, Toronto, Canada 


Approved by 
Underwriters’ 
Laboratories. 











Complete plants for the 


Manufacture and Renewal of Incandescent Lamps 


(EXPERTS TO THE LARCEST COMPANIES SINCE /(891) 


Central Station la testing made practicable by our 
Photometric System. "Sena for §. falogues ° , 


DWYER MACHINE CoO., Lynn, Mass. 








STANDARD, PORTABLE 
DIRECT-READING 


WESTO 


Millivoltmeters, 
Voltameters, Voltmeters, 
Ammeters, Milammeters, 
Ohmmeters, 

Portable Galvanometers, 
Ground Detectors and 
Circuit Testers 

Our Portable Instruments are 
recognized as THE STANDARD 
the world over. Our STATION 
VoLTMETERS AND AMMETERS 
are unsurpassed in point of 
extreme accuracy and lowest 
consumption of energy. 


WESTON ELECTRICAL INSTRUMENT CO. 
Main Office and Works: | Waverly Park, NEWARK, N. J. 


LONDON BRANCH—Audrey House, Ely Place, Holborn PARIS, FRANCE—E, H. Cadiot, 12 Rue St. Georges 
BERLIN—European Weston Electrical Instrument Oo., Ritterstrasse No, 88 New York Office, 74 Cortlandt Street 
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INDUCTION MOTORS For — WOULD YOU INCREASE THE EARNINGS OF YOUR 


R THE ’ ? 
= Lables ag ON CENTRAL STATION PROPERTIES? 





Every Central Station owner realizes the necessity of securing the 


r) 


2 33 Horse-power 2 10 Horse-power ELECTRIC Co. largest net returns on the money invested in his business. 
| 20 Horse-power 1 5 Horse-power saaaeina areas ‘ , 
2 & team « SGusennuee Opzrating expease and volume of business are the two important 


Designers and Builders 
of Standard and Special 
Electrical Apparatus 


factors which ultimately determine the exteat of the net earnings. If the 
opzrating expense is high. or the receipts low, these conditions should be 
investigated with a view to improvement, and placing the business upon 
a more satisfactory basis. 


Complete with Starting Boxes, and all in good 
order. Will be sold cheap to clear. 


SS" 








Full particulars and prices on request. 


Se: 
®) 





Home Office and Factory 








































The Jenckes Machine Co.. Limited BOSTON (Brookline), Mass We are prepared to undertake such investigations, and recommend the 
SHERBROOKE, QUEBEC Western Office Chica vs IL best methods that should be adopted to reduce operating cost and 
” : _— (crease the connected load. These investigations have invariably pointed 
out the leaks and conditions that should not be allowed to exist, the 
Very simple Arc Lamp Patent | & cl) elimination of which will improve the property and in most cases result 
p for sale by a pioneer Practical io increased net earnings. 
Mechanic and Electrician in Elec- We solicit correspondence relative to our methods and results already 
tric Lighting and Power. ‘ Aart obtained in existing plants. 
Address «“ Pioneer,” ELECTRICAL Our Mil and Factory Specialties F. and Co., P. O. Box 1476, New York 
** Morse” * i i 
REVIEW, . . . . New York] | “Moro” aatomatic Cord Adjuster 
x ** Webster Lamp Adjuster. 
‘ ** Never Break *’ |.amp Quards. i 
‘Combination “* Tin Shades. » 
FRANK W. MORSE * 
reverwone orriciais || RANK W.MoRSE | I The Spiro Co. Re Airs 
re . 
Ask them. Advertisers should re- bintatneuannnenes 14 E. 14th Street 
member this fact. New York 








ALL TYPES AND SIZES OF 
MICHIGAN COLLECE OF MINES ar] (en ee ahr ines eee 
F. 


e F * 
SUBSCRIBE FOR THB Located in pinaue eine Gane Mines E i e ct cr | C a | M a C h 3 n e sy 


and mills accessible for practice. For Year Book 
and Record of Graduates apply to President or 




















Secretary. Fi IES 
. i nventive Age Houghton, Michigan. 
ONE DOLLAR A YBAR — — — a 
— of -— Lor en issued — EVENING COURSES ey H EK R E I Ss N Oo M a i n t enance i n 
week, and other usefulinformation Adc 
drone nrg mire, Aes Fumsamues (On, IN ENGINEERING Undorground Wires 











2 T Expert Electrical 
By eminent specialists G. M. GES Conduit Contractor 


POLYTECHNIC INSTITUTE | Cincinnati, Ohio 277 BROADWAY, N. Y. 
OF BROOKLYN =e SETS 
FRED W. ATKINSON, President 



































PATENT. 


1 RADEMARKS 


AND COPYRIGHTS . 
. Terre Haute, Ind. A College of Engineering. Mechan 
Send your business direct to Washington ical, Electrical and Civil | MARR Chemistry and 
Saves time and insures better service Architecture. Extensive shops. Laboratory equip- 
ment, modern. Expenses low. For Catalogue and ro- 








ROSE POLYTECHNIC INSTITUTE ° | WHEN ADDRESSING ADVERTISERS PLEASE MENTION THIS PAPER. | 








PERSONAL ATTENTION fessional Register of Alumni, address C. L. MEES, Pres. — 80 PAGES ON LUBRICATION 
GUARANTEED 5 9 ; 
25 YEARS’ ACTIVE PRACTICE New, fresh information on the modern practice of graph- 
SPECIALTY ite lubrication. Tells what graphite has done, what it 
“Working on the Failures of will do, what you can do with it. Copy 48-C FREE 
Others " 


Siggers & Siggers 
PATENT LAWYERS 
eae yee When you buv Bissell Poles you know you'll get 


the very highest grade and, as our stocks are 
FLEGTRIC CONDENSERS The Best Poles large, quick shipments. Prices? They’re very 
: low. But you'll have to write for them. Will 

en eninieda: Menai BISSELL IDAHO ang | vou do it to-day? It will pay you. 


If ability to handle quick orders for Standard 
yy : MICHIGAN CEDAR or Special Sizes, together with Rock Bottom 
PA EN I Ss Standards a Specialty Prices interests you, wrile us at once. 
Cross Arms and Ask for Leaflet Number hight. 


| PATELLA LS LO .__.._ Locust Pins THE F. BISSELL COMPANY, TOLEDO, O#10 


Save money and time ELECTRIC SIZES 24, 1, 2, 3, 4. 
by sending your HEATING 5 and 8 H.P. on 
[3 matters to me :: A » PA RATU Ss ee ee 























Suite 20-25 

| National Union Bidg. 
| 

| 
































The Acme Engine 






OF EVERY DESCRIPTION Plates furnished to 
TRADE-MARKS ‘“SUNIT” meet the require- Rochester Machine 
DESIGNS . ments of any build Tool Works, Limitea 
COPYRIGHTS ENAMEL of dynamo. Will run Rochester, N. Y., U.S. A. 
RHEOSTATS smooth and steady 
RENNES GS STA ) at any speed from 
100 to 800 revolutions 








E. Ss. DUVALL i ie per minute. Gov- 


ernor regulates to 
Washington, D. C. The Simplex Elec- within 2¢ from no 
LOAN & TRUST BUILDING tric Heating Company load to full load. 
CAMBRIDGEPORT, MASS. Send for Catalogue. 
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TYPES 


SINGLE-ACTING 
TWO-STROKE 
CYCLE 





DOUBLE-ACTING 
TWO-STROKE 
CYCLE 


DOUBLE-ACTING 
FOUR-STROKE 
CYCLE 





WE STILL MAINTAIN OUR REPUTATION FOR 


THE BUCKEYE GAS ENGINE 


SIMPLE — ECONOMICAL — DURABLE 


ESPECIALLY ADAPTED TO DRIVING ELECTRIC GENERATORS 


BuILT BY BUCKEYE ENGINE CO., SALEM, OHIO 





INDEPENDENT THOUGHT AND ACTION, AND FOR KEEPING 
ABREAST OF THE TIMES; AND IN PRESENTING THE BUCKEYE GAS ENGINE, ENGINEERS AND PURCHASERS 
WILL NOTE THAT WE ARE ORIGINATORS AND LEADERS 
IN OUR STEAM ENGINE PRACTICE. 


wE CUT FROM NEW CLOTH 





WRITE US WHEN WANTING EITHER GAS OR STEAM ENGINES 


IN THIS NEW LINE AS WE ALWAYS HAVE BEEN 


POWERS 


25 HORSE-POWER 
TO 
500 HORSE-POWER 





500 HORSE-POWER 
TO 
6000 HORSE-POWER 


|/ 600 HORSE-PowER 
4 TO 
6000 HORSE-POWER 








MACHINE TOOLS AND MACHINERY 

Allis-Chalmers Co. 

Jefirey Mfg. Co. 

New England Butt Co 
MaGNeEtTic CLUTCHES 

The Electric Controller & Supply Co. 
MAGNETIC FRICTION BRAKES 

The Electric Controller & Supply Co 
MAGNETIC SOLENOIDS 

Cutler-Hammer Mfg. Co. 

The Electric Controller & Supply Co 
MAGNETIC SWITCH CONTROLLERS FOR 

LARGE Morors 

Cutler-Hammer Mfg. Co. 

The Electric Controller & Supply Co. 
MastT-ARMS 

Brady, T. H. 
MECHANICAL DRAFT 

Green Fuel Economizer Co 
METALS 

Baker & Co , Inc. 

Phosphor-Bronze Smelting Co. 
METERS 

Connecticut Telephone & Elec. Co. 

Doubleday-Hill Electric Co. 

Duncan Electric Mfg. Co. 

Fort Wayne Electric Works 

General Electric Co. 

Pignolet, L. M. 

Westinghouse Electric & Mfg. Co 

Weston Electrica) Instrument Co. 
Mintne MACHINERY 

Allis-Chalmers Co. 

Jeffrey Mfg. Co. 
NAME-PLATES 

Schwerdtle Stamp Co., The 
OuTLet Boxks 

Bossert Electric Construction Co, 

Chicago Fuse Wire & Mfg. Co, 
OuTLET Box RECEPTACLES 

Benjamin Electric Mfg. Co. 
PAINT 

Massachusetts Chemical Co 

Standard Paint Co. 
PANEL-BOARDS 

Trumbull Electric Mfg. Co. 

Wesco Supply Co. 
PATENT SOLICITORS 

Clement, Edward E. 

Duval, Edw. 8. 

Siggers & Siggers 


CLASSIFIED INDEX—(Continued from page 81) 


PHOTOMETERS 
wwyer Machine Co. 
Electric Motor & Equipment Co 

PHOTOMETER STANDARDS 

Electrical Testing Laboratories 
PINIONS 
New Process Raw Hide Co. 

PLATINUM PRODUCTS 
American Platinum Works 
Baker & Co., Inc. 

PLATINUM WIRE AND SHEET, PLaTI- 
NUM CRUCIBLES AND DISHES, 
PLATINUM KIVETS 

Baker & Co., Inc. 


PoLEs, BRACKETS, Prins, Trks, Cross- 


ARMs, CLIMBERS, Erc. 

Bissell Co., F. 

Brady, T. H. 

Doubleday-Hill Electric Co. 

Illinois Electric Co. 

Klein & Sons, Mathias 

Morris Co., Elmer P. 

Wyckoff Pipe & Creosoting Co. 
PORCELAIN SPECIALTIES 

Cook Pottery Co. 
PuMPs 

Platt Iron Works Co. 
PUMPING MACHINERY 

Allis-Chalmers Co. 

Platt Iron Works Co. 
PusH-BuTTONS 

Electric Goods Mfg. Co. 

Manhattan Electrical Supply Co. 

Partrick, Carter & Wilkins Co. 

Ward Leonard Electric Co. 
RatL-Bonps 

General Electric Co. 

Lord Electric Co. 

Roebling’s Sons Co., John A. 
Ratt JOINTS 

Rail Joint Co. 
RAILROADS, STEAM 

New Jersey Central R. R. 

New York Central Lines 
RAILWAY SPECIALTIES, ELECTRIC 

Anderson, Albert & J. M. 

Blake Signal & Mfg. Co. 

Bunnell & Co., J. H. 

Central Electric Co. 

Doubleday-Hill Electric Co. 


RAILWAY SPECIALTIES, ELECTRIC 
Electric Service Supplies Co. 
General Electric Co. 

Rail Joint Gcmpavy, The 
Wesco Supply Co. 
Westinghouse Electric & Mfg. Co. 

REFLECTORS 
Holophane Co. 

Phoenix Glass Co. 
Wheeler Retiector Co. 

REPAIRS 
Chicago Edison Co. 

Spiro Company 
Waterbury & Uo. 

REPLACERS, INCANDESCENT LAMP 
Morse, Frank W. 

RESISTANCE BANKS AND UNITS 
Cutler-Hammer Mfg. Co. 

The Electric Controller & Supply Co. 
Ward Leonard Electric Co. 

RESISTANCES 

Cutler-Hammer Mfg. Co. 
Simplex Electric Heating Co. 
Ward Leonard Electric Co. 

REVERSING CONTROLLERS FOR CRANES 

AND SIMILAR SERVICE 
Cutler-Hammer Mfg. Co. 
The Electric Controller & Supply Co. 

RHEOSTATS 
Cutler-Hammer Mfg. Co. 

Cutter Electrical & Mfg. Co. 
General Electric Co. 

Simplex Electric Heating Co. 
Ward Leonard Electric Co. 
Westinghouse Electric & Mfg. Co. 

Rinas, WIRE DistTRIBUTING 
Star Expansion Bolt Co. 

RUBBER Mit MAcHINERY 
Aiton Machine Co. 

SCHOOLS 
Michigan College of Mines 
Polytechnic Institute of Brooklyn 
Rose Polytechnic Institute 

SEALS 
Schwerdtle Stamp Co., The 

SHADES 
Hubbell, Harvey 
Wheeler Reflector Co. 

SHADEHOLDERS 
Hubbell, Harvey 

Siens, ELECTRIC 
Electric Motor & Equipment Co. 
Federal Electric Co. 


(Continued on page 102) 


SLEEVINGS 
Belden Mfg. Co. 
Dunton & Co., M. W 


SOCKETS 
Federal Electric Co. 
Hubbell, Harvey 
Paiste Co., H. T. 
Trumbull Electric Mfg. Co. 
Yost Electric Mfg. Co. 


SOLDERING STICKS AND PAstrk 
Blake Signal & Mfg. Co. 
Burnley Battery & Mtg. Co. 
Dunton & Co., M. W. 


SOLENOIDS 
Ward Leonard Electric Co. 


SrarK Cols 
Electric Goods Mfg Co. 
Manhattan Electrical Supply Co. 


SPARKING POINTS 
Baker & Co,, Inc. 


SPECIAL OVERLOAD No-VOLTAGE AND 
Reset Circurt-BREAKERS 
Cutler-Hammer Mfg. Co. 
The Electric Controller & Supply Co 
Ward Leonard Electric Co. 


SPECTALTIES 
Barron & Co., Jas. 8. 
Benjamin Electric Mfg. Co. 
Doubleday-Hill Electric Co 
Morse, Frank W. 
Novelty Electric Co. 
Paiste Co., H. T. 
Wesco Supply Co. 
Yost Electric Mfg. Co. 


SPLICING COMPOUNDS 
Massachusetts Chemical Co. 


SPRINGS 
Cary Spring Works 
STANDARD CELLS 
Weston Electrical Instrument Co, 


STAPLES, INSULATED 

Blake Signal & Mfg. Co. 
STEAM SPECIALTIES 

American District Steam Co. 

New Process Raw Hide Co. 
STEEL 

American Bridge Co. 

Jessop & Sons, Wm. 
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| AUTOTFIATIC ELECTRIC 

| and FOR and 
CORLISS POWER SERVICE 





Our reputation for building a high-grade engine in the past 
is fully sustained by our product to-day, which is superior in 
workmanship, material and design to anything we have ever 
put on the market. 


THE BALL ENGINE CO. 


ERIE, PA. 























KEROSENE OIL 
ENGINES 


Guaranteed to govern within 2 per cent. 


In operation at our show room, 126 Liberty Street 


Write for particulars 





Marine Engine & Machine Co. 


Works: Harrison, N. J. Office: 126 Liberty St., New York 











¢ WAGONS 


TRUCKS 
— >> AND CARS. 


oO] © Mae Oe Oo Ot ee ee ee - ae ee oe 


b ciwiti bana ELECTRIC C 


CLEVELAND, OHIO, U.S.A. 


Ececte!¢ 


OF pica 








Daijton; OU A 


Bumping Machinery Yule Lialey- Whe lL 
lir“bom CPCOLLOVL’ Condentery’ 
Ot Mil Machinery Geed VaterHoatery 


yen COLL tn nefial Celtes: 
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You Don’t Have to Shift Brushes 











on American-Ball dynamos 
sparking. 


and motors to prevent 


Our machines will operate from no load to 50 per 
cent overload without sparking on fixed brush setting, 
and will carry 100 per cent overloads for short periods 


of time without injurious sparking. 
These machines are well worth investigating. 
for details. 


Write 


American Engine Company 


Makers of Simple and Compound Engines and 
Direct-Current Dynamos and Motors 


48 Raritan Avenue, 


Bound Brook, N. J. 








YOU CAN SELL IT FOR 
THREE TIMES ITS COST 
BY INSTALLING OUR 
SYSTEM OF EXHAUST 
STEAM HEATING 


The following points should be worthy 


Why | 
Throw 
Away 
(ireater 
Part 

Of Your 
Coal 


de 


of your consideration 


Saving in Cost of Labor 
Saving in Cost of Fuel 





Reduced Cost of Fire Insurance 


Reduced Cost of Boiler Insurance 


Increased Profits 


Let Us Tell You About Them 


American District Steam 
Company 


Main Offices : 
Lockport, N. Y. 


. Western Offices : 
Monadnock Bidg., Chicago 
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ELECTRICAL CONTRACTORS 
uc] DIRECTORY or ENGINEERS | saa” | 
CONSULTING INTERESTS 





























C. E. F. AHLM 


Consalting, Electrical and Mechanical 
Engineer 


Designs and Specifications 
Lighting and Power 
Plants 
614-615 Caxton Bidg., Cleveland, 0. 


THE ARNOLD COMPANY 


ENGINEERS 
| CONSTRUCTORS 
| ELECTRICAL—CIVIL—MECHANICAL 


181 La Salle Street 
CHICAGO 





PUTNAM A. BATES 
CONSULTING 
ELECTRICAL ENGINEER 


42 BROADWAY, NEW YORK CITY 


ee N 
J. H. BUNNELL & CO., Inc. 


Telegraph Instruments, Electrical 
Apparatus and Supplies 
Fire Alarm Boxes 
Send for Catalogues and Circulars 


New YorK 


20 PARK PLACE 





- EDWARD E. CLEMENT. 





H. M. BYLLLSBY & CO. 


(Incorporated) 


ENGINEERS 


I DODGE @© DAY 


ENGINEERS 
| Mechanical, Electrical, Architectural 
Philadelphia, Penn. 


Layout, construction and equipment of 
industrial establishments. 


AMERICAN TRUST BLDG. 


CHICAGO, ILL. Send for Our New Bulletin 175 


“A MODERN INDUSTRIAL PLANT” 


ELECTRICAL REVIEW 
PUBLISHING CO. 


13 Parwx Row, New York 


We will mail, postage prepaid, any 
scientific boox published on receipt of 
price. 


CONSULTING ENGINEER 
PATENT ATTORNEY 
Expert Opinions, Testimony in Court 
Cases, Reports on Validity and Infringe- | 
ment, Perfecting and Developing of os 
ventions, Patents and Patent Causes. 
OFFICE 
McGitu Burwpine, WasHineTon, D. C. 








WILLIAM J. HAMMER 


CONSULTING 
ELECTRICAL ENGINEER 


| txaminations, Reports, Tests, Super- 
vision. Expert Testimony, Laboratory 
Investigations 
(FOREIGN CONNECTIONS) 


26 Cortlandt St, and 153 West 46th St.. N. Y. 








GEO. T. HANCHETT, 


CONSULTING ann 
ELECTRICAL ENGINEER, 


114 Lisgrty Strezt, New Yorn. 














WM. R. C. CORSON 
CONSULTING ENGINEER 


W. L pm & Co. 


Be Rad | dy CONSULTING MECHANICAL AND 


ground str —- ELECTRICAL ENGINEERS 
Reports, Laboratory tests and experi- 
ments. 


1509 Fisher Building, CHicaao 


Hartrorp, Cr. 


36 Peart Sr., 


HENRY H. HUMPHREY 


CONSULTING ENGINEER 


Central Lighting Utations 
Electric Power Transmission 


SvuITE 1805, CHEMICALBLDG., St, Lovis 














J. H. HALLBERG 


Electric Light, Power and Railway 

Plants—Suggestions to Secure Econ- 

omy, Specifications, Examinations 
and Reports, 


F. W. Darlington 


MEM. A. I. E. E. 
CONSULTING ELECTRICAL AND 
MECHANICAL ENGINEER 
1120 Real Estate Trast Bldg. Philadelphia, Pa. 

tes, Plans, 8) 


tendence. Electric Rail- 
ic Light, Steam 


830 GREENWICH AVENUE New YORE 


a ions, Tied Ba ¥ 
Long-Distance Telephone 4773 Chelsea 


Bed. sss ower, Electri 





Iron City Engineering Company 
CONTRACTING BLECTRICAL 
ENGINBERS 
Power and Light Installations 
Bell L. D. Tel. 1599 Court 
Frick Bldg. Pittsburg, Pa. 























OVER 109,500 SOLD 


There is only one book on Electric Light and 


and Construction that is Kept absolutely accurate and 
Every Insurance and City Inspector Knows it 
in accordance with 

Mailed for $1.00. 


13 Park Row, New York. 


up-to-date. 
and will pass your work if done 
‘‘Standard Wiring.”’ oa al ot 


ELECTRICAL REVIEW PUBLISHING CO., 


Power Wiring 














THE 





BABCOCK & WILCOX COMPANY 


85 LIBERTY STREET, NEW YORK 


Babcock & Wilcox e Stirling « A & T Horizontal « Cahall Vertical 


Water Tube Steam Boilers 


Steam Superheaters — Mechanical Stokers 








WORKS: 


BAYONNE, ,_-N. J. 


WORKS 3: 


BARBERTON, OH TEC 





BRANCH OFFICES 





Boston: Delta Bldg. 


San Francisco: 63 First Street. 





Philadelphia: 1110-1112 North American Bldg. 
Pittsburg: Farmers Deposit Nat. Bank Bldg. 


Chicago: Marquette Building. 
Atlanta, Ga.: 1132 Candler Building. 
Cleveland: 706 New England Building. 

Mexico City: 7 Avenida Juarez. 


New Orleans: 343 Baronne Street. 
Denver: 410 Seventeenth Street. 
Salt Lake City: 313 Atlas Block. 
Washington : Colorado Building. 


Havana, Cuba: 116% Calle de la Habana. 
Los Angeles: 321 Trust Building. 
Cincinnati, O.: Traction Building. 
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ELECTRICAL — nies CONTRACTORS 
fans] DIRECTORY or ENGINEERS | 

CONSULTING INTERESTS 
P _ « & {SAMUEL G. McMEEN KEMPSTER B. MILLER i 

W. H. SCHOTT 
= TELEPHONE ENGINEERS 1100 to 1128 American Trust Bldg. 
Coasalting and Coetractiag Eagineers CHICAGO 





149 Broapway, New York 


*Phone-7249 Cortlandt 





| 
| 
| 
| 


Complete Plans, Special Reports 
Laboratory Certificates, Telephone Patents Solicited 


1454 to 1457 Monadnock Block - 


CHICAGO, ILLINOIS 








EDWARD H. KITFIELD 
MECHANICAL ENGINEER 
53 STATE ST., BOSTON 


Electric Lighting and Street Railway 
Power Stations and Buildings 





“EDWARD R. KNOWLES 


ELEC’RICAL, CIVIL AND 
MECHANICAL ENGINEER 

| Consutting Expert 
Industrial Engineering in all its 
branches. Remodeling Power, Light 
and Heat Installations. Gas Engine and 
Producer Power Systems. 


PULITZER BLDG., NEW YORK 





LAMAR LYNDON, 
CONSULTING 
ELECTRICAL ENGINEER. 


Long Distance Power Transmission 
and Alternating Current Problems 
a Specialty. 


New York 


80 WILLIAM STREET, 








RALPH D. MERSHON 


CONSULTING ELECTRICAL AND 
pcg suena ENGINEER 
Estima’ bier bon Specifications and 
Supervision 0 Tiestrie igh , Railway and 
ey Distance Power Transmission. 

60 Wall Street 


New York: 








Street Railway Chambers 


MonTREAL: 


New England Engineering Co. 


too BROADWAY, WATERBURY, 
New Yorx Conn. 


Electric Railways, Electric Light 
and Power Plants, Gas and Water- 
works, or any other en ineering instal- 


lations built or remodeled. 





‘Warren B. Reed 


Consulting Engineer 
Lighting Plants, Power Plants, Street Railrowds 
Wiring Plans and Specifications 
Estimates, Inspection, Supervision 
1013 Hibernia Bank Building 
Long Distance ’Phone Main 878 
NEW ORLEANS, U. S. A. 




















VAN RENSSELAER 
LANSINGH, 


Ihuminating Engineer 
felephone 6925-6926 Cortlandt 
227 Fulton St. NEW YORK CITY 





STEEL STAMPS 

Schwerdtle Stamp Co., 
STENCILS 

Schwerdtle Stamp Co., The 
STOKERS 

Westinghouse Machine Co. 


STORAGE BATTERIES 
American Battery Co. 
Electric Storage Battery Co. 
General Storage Battery Co. 
Gould Storage Battery Co. 
National Battery Co. 
Tray Plate Battery Co. 
Willard Storage Battery Co. 
Zoar Storage Battery Co, 
SWITCHBOARDS 
§ Allis-Chalmers Co. 
) Bullock Electric Mfg. Co. 
Anderson Mfg. Co., 
Bossert Electric Construction Co. 
Doubleday-Hill Electric Co. 
Electric Goods Mfg. Co. 
Fort Wayne Electric Works 
General Electric Co. 
Trumbull Electric Mfg. Co. 
Wagner Electric Mfg. Co. 
Wesco Supply Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co 
SWITCHBOARD MATS 
Massachusetts Chemical Co. 
SwitcHEs, Erc 
Anderson Mfg. Co., 
Central Electric Co. 
Cutler-Hammer Mfg. Co. 
Cutter Electrical Mfg. Co. 
Doubleday-Hill Electric Co. 
Electric Controller & Supply Co 
Electric Motor & Equipment Co. 
General Electric Co. 
Hart & Hegeman Mfg. Co. 
Hart Mfg. Co. 
Lawrence Electric Co., F. D 
Partrick, Carter & Wiikins Co 
Pettingell-Andrews Co. 
Trumbull Electric Mfg. Co. 
Wesco Supply Co. 
Western Electric Co 
Westinghouse Electric & Mtg. Co. 


The 


Albert & J. M. 


Albert & J. M. 








| appearing in this de- 
| partment may be sure 
| that their addresses 
| are in the most con- 
| Spicuous location for 
the electrical industry 













DgsiGNgr anpD Buitper—Central Station 
Heating, Gas, Electric Light, Water 


Works and Power Plants. 








LE ROY W. STANTON 


CONSULTING 

TELEPHONE ENGINEER 
Plans, Specifications and Supervision 
of Instal — of Complete Telephone 
Plants. Speciai Reports on Tele- 


phone Properties and Apparatus. 
I Building, Cl 


411 Blestri 





land, Chico. 





SIMON B. STORER 
Consulting Electrical Engineer 


Power Contracts and Rate Making 
Railway and Power Transmission 
Systems 


University Block, Syracuse, N. Y. 








J.G. WHITE & COMPANY 
INCORPORATED 
ENGINEERS CONTRACTORS 
43-49 Exchange Place, 41-43 Wall Street 
New York, N. Y. 
aime CorREspP’p’ts: J.G. WHITE & CO., Ltd. 
9 Cloak Lane, Cannon Street 


CANADIAN CORRES?’p’TS: CANADIAN WHITE 
COMPANY, Montreal 





Principal Philippine Office: Manila, P. I. 








TABLET BOARDS 


Doubleday-Lill Electric Co. 


TAPE AND. Splicing COMPOUND 


Doubleday-Hill Electric Co. 
Massachusetts Chemical Co. 
Okonite Co. 


‘TELEGRAPH SUPPLIES 


Bunnell & Co., J. H. 
Wesco Supply Co. 


TELEPHONES 


Ties, Cross-ARM8, BRACKR‘'s 


American Electric Telephone Co 
Atwater-Kent Mfg. Co. 
Automatic Electric Co. 

Central Electric Co. 

Connecticut Tel. & Elec, Co 
Doubleday-Hil] Electric Co. 
Electric Goods Mfg. Co. 

Kellogg Switchboard & Supply Co 
Manhattan Electrical Supply Co. 
Novelty Electric Co. 

Stanley & Patterson 

Wesco Supply Co. 

Western Electric Co. 

Wire & Telephone Co. of America 


‘TELEPHONE SERVICE 


American Bel] Teleplhoue Ca 
Chicago Telephone Co. 
New York Telephone Co. 


TESTING 

Electrical Testing Laboratories 
THEATRE DIMMERS 

Cutler-Hammer Mfg. Co. 

Simplex Electric Heating Co. 

Ward Leonard Electric Co. 
PINs 
CLIMBERS, Etc, 
Brady, T. H. 
Central Electric Co. 
Klein & Son, Mathias 


TIME SwITcHES 


Anderson Mfg. Co., Albert & J. M. 
Electric Motor & Equipment Co. 
Hartford Time Switch Co. 
Manhattan Electrical Supply Co, 


tome 


Jessop & Sons, Wm. 
Klein & Sons, ‘Mathias 


CLASSIFIED INDEX—(Continued from page 10”) 


TRANSFORMERS 
Allis-Chalmers Co. 

} Bullock Electric Mfg. Co. 

American Transformer Co. 

Crocker- ee Co. 

Devine Co., J. 

Doubleday- “Hill electric Co. 

Fort Wayne Electric Works 

General Electric Co. 

New York & Ohio Co. 

Wagner Electric Mfg. Co. 

Wesco Supply Co. 

Western Electric Co. 

Westinghouse Electric & Mfg. Co 
TROLLEY WHEELS 

Anderson Mfg. Co., Albert & J. M. 

Doubleday-Hill Electric Co, 
Trucks ELectric 

Elwell-Parker Electric Co 
TURBINE GOVERNORS 

Allis-Chalmers Co. 

Lombard Water-Wheel Gov. Co. 
TURBINES, STEAM 

Allis-Chalmers Co. 

General Electric Co. 

Westinghouse Machine Co. 
TURBINES, WATER 

Allis-Chalmers Co. 

Leffel & Co., Jas. 

Platt lron Works (Co. 

Smith Co., S. Morgan 


UNCOATED ARMATURE 
SLEEVINGS 
Belden Mfg. Co. 
Dunton & Co., M. W. 
Vacuum Dryine APPARATUS 
Devine Co., J. P 
VARNISH, INSULATING 
DeVoe & Co., F. W. 
Massachusetts Chemical Co. 
Standard Varnish Uo. 
Sterling Varnish Co. 
— PLANTS AND Equip 


Platt | - Works Co. 
WaATER-WHEELS 
Allis-Chalmers Co. 
Leffel & Co., Jas. 
Platt Iron Works -Co, 


TAPES AND 


WATER-WHEEL GOVERNORS 
Allis-Chalmers Co. 
Lombard Water- Wheel Co. 
Woodward Governor Co. 

WINDING MACHINERY 
Aiton Machine Co. 
American Insulating Machinery Co. 
New England Butt Co. 

WIRE CONNECTORS 
Doubleday-Hill Electric Co. 

WIRES AND CABLES 
American Electrical Works 
Atlantic Insulated Wire & Cable Co 
Belden Manufacturing Co. 
Bishop Gutta Percha Co. 
Bridgeport Brass Co. 
Central Electric Co. 
Chicago Fuse Wire Mfg. Co. 
Crescent. Insulated Wire & Cable Co 
Detroit Insulated Wire Co. 
Devine Co., J. P. 
Dielectric Co. of America 
Doubleday-Hill Electric Co. 
Electric Cable Co. 
General Electric Co. 
Hazard Mfg. Co. 
Illinois Electric Co. 
India Rubber & Gutta Percha In 

sulating Co. 

Indiana Rubber & Insulated Wire Co. 
Lawrence Electric Co.. F D. 
Lowell Insulated Wire Co. 
Marion Insulated Wire & Rubber Co. 
Moore, Alfred F. 
National Conduit & Cable Co. 
National India Rubber Co. 
New York Insulated Wire Co. 
Okonite Co., The 
Partrick, Carter & Wilkins Co. 
Phillips Insulated Wire Co. 
Phosphor- Bronze Smelting Co., 
Roebling’s Sons Co., John A. 
Saapier Electrical Co. 
Standard Underground Cable Co 
Waterbury Co, 
Wesco Supply Co. 
Western Electric Co 
Wire & Telephone Co. of America 


Wrre Rope MACHINERY 
Aiton Machine Co. 


Ltd, 
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Four New, Revised and Enlarged Editions 








Third Edition, Revised and Enlarged, with an Additional Chapter on the ‘‘ Rotary Converter.’’ 8vo, Cloth, 244 Pages, 104 


Illustrations. 


Price, $2.50 Net 


ALTERNATING GURRENT ENGINEERING 


Practically Treated 
By E. B. RAYMOND 


PART CONTENTS: Magnetism; Electromagnet; Production 
of Flux; Permeability; Saturation; Electromotive Force; Sine 
Curve; Phase and Amplitude; Resistance; Ohm’s Law; Self In- 
duction; Impedance; Power in Inductive Circuits; Wattmeter; 
Lenz's Law; Time Constant of a Circuit; Electromagnetic 
Energy: Hysteresis; Foucault Currents; Capacity; Harmonics; 
Form Factor: Power Factor; Polyphase Transmission and Rela- 
tive Rates of Copper with Different Systems; Three-Phase Trans- 
mission; Single Phase from Three Phase; Transformers; Com- 
pensator; Distribution Systems; Alternating-Current Motors; 
Maximum Torque: Power Factor, Efficiency, ete.; Induction 
Motors: Testing Induction Motors; Repulsion Motor; Alternat- 





ing-Current Generator; Testing Alternators; Saturation; Syn- 
chronous Reactance; Core Losses; Load Losses; Efficiency at 
Various Loads and Power Factors; Field Characteristic; Field 
Compounding; Various Power Factors; Insulation Resistance 
When Hot; Wave Shape of E. M. F.. No Load and Full Load; 
Mechanical Defects; Parallel Operation of Alternators; Syn- 
chronous Motor; Theory; Voltage Relations; Copper Loss; 
Armature Reaction; Voltage Regulation; Hunting; Protection 
Against Hunting; Starting; Speed Limiting Switches; Testing; 
Coefficient of Brush Friction; Brush Density; Pulsation Test; 
Starting Test; Phase Characteristic; Efficiency; Converters vs. 
Motor Generators; Index. 


Fifth Edition, Entirely Rewritten and Enlarged. 8vo, Cloth, 368 Illustrations, 675 Pages. Price, $5.00 Net 


The ELECTRICAL TRANSMISSION of ENERGY 


A Manual for the Design of Electrical Circuits 
By ARTHUR VAUGHAN ABBOTT, C.E. 


Member American Institute of Electrical Engineers, Member American Institute of Mining Engineers, Member American Society of Civil 
Engineers, Member American Society of Mechanical Engineers, Etc. 


With Ten Folding Diagrams and Sixteen Full Page Engravings 


CONTENTS: Introduction; Properties of Wire; Construction 
of Aerial Circuits: Construction of Underground Circuits; 
Special Railway Circuits; Electrical Instruments; Methods of 
Electrical Measurement; Continuous Current Conductors; Con- 


ductors for Alternating Currents; Series Distribution; Parallel 
Distribution; Miscellaneous Methods; Polyphase Transmission; 


Cost of Production and Distribution; Index. 


8vo, Cloth, 370 Pages, with many Illustrations. Price, $3.00 Net 


STANDARD POLYPHASE Apparatus and Systems 


By MAURICE A. OUDIN, Member A. I. E. E. 
Fifth Edition, Thoroughly wth sel Enlarged 


CONTENTS: |. Definitions of Alternating-Current Terms. 
IIl.. Ill. Generators. [V.. V. Induction Motors. VI. Synchron- 
ous Motors. VII. Transformers. VIII. Rotary Converters. IX. 
Motor Generators. Frequency Changers and Other Converting 
Apparatus. X. Switchboards and Station Equipment. XI. 
Lightning Protection and Line Construction. XII. Two-Phase 
System. XIII. Three-Phase System. XIV. Choice of Frequency. 
XV. Relative Weights of Copper for Various Systems. XVI. 
Calculations of Transmission Lines. Index. 

The printing of another edition has afforded the opportunity 


of bringing it up to date. While, since the appearance of the 
first edition, there has been a notable increase in the size of 
apparatus units and in the development of appliances for their 
control and protection, the practical workings of polyphase 
systems in the main have not changed. The same may be said 
of the commercial application of most polyphase apparatus, the 
details of construction of some types of which, however, have 
undergone considerable modification. The growing importance 
of the single-phase motor has been duly considered in the f 
chapter on induction motors.—Preface to Fifth Edition. A 


8vo, Cloth, 287 Pages, Illustrated. Price, $3.50 Net 


ONDUCTORS for Electrical Distribution | 


THEIR MATERIALS AND MANUFACTURE 
The Calculation of Circuits, Pole Line Construction, Underground Work, and Other Uses 


By F. A. C. PERRINE, A.M., D.Sc. 


Formerly Professor of Electrical Engineering, Leland Stanford, Jr., 


CONTENTS: Conductor Materials; Alloyed Conductors; The 
Manufacture of Wire; Wire Finishing; Wire Insulation; Cables; 
Calculation of Circuits; Kelvin’s Law of Economy in Conductors; 


University; Member American Institute Flectrical Engineers. 


Multiple Are Distribution; Alternating Current Calculation; 
Overhead Lines; The Pole Line; Line Insulators; Underground 
Conductors; Index. 








Our New Electrical Catalog, describing all the above, will be sent upon request 


D. VAN NOSTRAND COMPANY 


Publishers and Booksellers 
23 Murray and 27 Warren Streets, New York 


Enyey 
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Is Saving 
Money an 
Object to You? 


BOSSERT 
BOXES 


Will enable you to do your wiring 
job quicker and better than with 
the old style cast-iron boxes. This 
has been proven by hundreds of 
contractors. 


Bossert Boxes 


Have hermetically sealed holes 
which can be removed with one 
blow of the hammer, leaving a 
clean, round hole ready for con- 
duit or pipe, much easier than 
drilling, reaming and filing cast- 
iron boxes and getting poor results 
after your labor. Contractors can 
increase their business by using 


them. 
WRITE FOR PARTICULARS, 


Bossert Electric 
Construction Co. 


UTICA, N.Y., U.S.A. 





Vol. 51—No. 11 


























“SIMPLEX” 


No. 3000 

List price $4.00 Discount 50%. The 
quickest cut in Floor Box made. 

Try the “Simplex” once and you'll 
always specify it. 

Ar all Jobbers, or of the manufactur- 
ers. 

Stanley G Patterson 
23 Murray St. 27 WARREN St. 

New York, U.S. A. 























HOW ARE YOUR BATTERIES? 


The “Connecticut” pocket meters will tell you. 
TWO METERS IN ONB 


0-6 volts—0-30 amperes - = $6.00 
Ammeter only—0-30 amperes - $4.00 


The ampere side is used for testing dry and wet 
batteries, the voltage side for storage batteries. 


ACCURATE, DURABLE, LOW IN PRICE 
CONNECTICUT TELEPHONE & ELECTRIC CO. 
MERIDEN, CONN., U. S. A. 

Send for circular No. 40 
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order to use the current for a 
certain purpose. If you do not get all 
the current you need, or current when- 
ever you need it, or by reason of local 
action much of the current you should 
get 1s wasted, then you have made a 
poor investment. 

You dont know this in the start 
because batteries prove their efficiency or 
inefficiency by use. There is a battery, 
however, which has proved its efhciency 
for many years and in many ways—the 
Edison Primary Battery. 

This battery will positively give you 
all the current you want, all of the time. 
It is reliable, constant, and actually costs 
less in the long run than any other. 


, ae spend money for batteries in 





Edison Primary Batteries do not 
deteriorate with use or consume them- 
selves when not in use. ‘They are simple 
to set up, easy to renew, and with each 
renewal they become the same as new 
batteries. 

If you will tell us what use you 

wish to make of a battery, we 

will tell you what Edison Bat- 
tery to get, where to get it, how 

to set it up and the price. 


Edison Manufacturing Co. 


ORANGE, N. J. 


31 Union Square, New York 304 Wabash Avenue, (hicago 


25 Clerkenwell Road, London, E. C. 





ELECTRICAL 


REVIEW 107 


tas, 





The use of an 


I-T-E CIRCUIT BREAKER 


saves money, time and trouble 














I=-T-E Laminated Circuit Breaker 
«“‘N-X’’ Type, Double Pole 


250 Volts or Less, Direct Current 


N many Cases double-pole protection is desired. This 

type of instrument effectively replaces at the same 

time the usual circuit breaker and hand switch, com- 
bining the functions of beth in one self-containing piece 
of apparatus. The employment of the I-T-E “DUB- 
LARM”’ CIRCUIT BREAKER not only contributes 
to economy of construction and simplicity of the switch- 
hoard, but insures to the generators and cireuits with 
which it is connected absolute protection from overloads, 
regardless of the manner in which the switchboard appli- 
ances may be handled: for the circuit of which this piece 
of apparatus forms a part can not, under any conditions, 
he closed when excessive current would result therefrom. 

The essential feature of the double-pole “DUBLARM” 
CIRCUIT BREAKER shown whether single or 
double coil, is that the same tripping mechanism en- 
eages at the same time with both of the retaining catches. 
thus simultaneous cpening of both poles is insured. 


sell existence of any method, 
standard, custom or practice is 
no reason for its continuance 
when a better one is offered.””—Theodore 
Roosevelt. Fuses for the protection of 
anvthing are out of date. They were 
good enough until something better 
came along. The use of I-T-E CIR- 
CUIT BREAKERS for the protection 
of generators, feeders and motors is the 
method adopted by the best consulting 
engineers in the country, made for every 
variety cf installation. 


above. 





The CUTTER CO., Philadelphia 


120 Liberty Street, New York 
636 Marquette Building, Chicago, Ill. 
1406 Machesney Building, Pittsburg, Pa. 
1613 - hemical Building, St. Louis, Mo. 
766 Folsom Street, San Francisco, Cal. 
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Mr. FRED A. CURTIS 


President and General Manager of our company, the originator of the 
Curtis plan of direct-by-mail advertising services. 


The Curtis Advertising Company 
is a 100-man concern—an organiza- 
tion of “high-efficiency” brains and 
skill specially equipped to take care of 
the Advertising and New-Business 
Campaign of Central Stations, Elec- 
trical manufacturers and jobbers. 

We have two reasons for publish- 
ing these photographs of four men 
who constitute our own “New-Busi- 
ness” Department. 

First—because we want you to 
know these men—we want you, at 
your convenience, to meet them face 
to face—to hear from them, person- 
ally, the story of our peculiar ability 
to serve you. 

Will you not let us hear from you 
as to when you would like to meet 
one of these men? 


Cor-operatineg with 


Co-operative Hilectrical 
Development Association 





lr. CHARLES A. PARKER 


Secretary, Editor of the Booster, originator of much of our electrical ad- 
vertising, and the advertising we have issued in connection with the 
Co-operative Electrical Development Association. 


Second—because we want to em- 
phasize an important fact;—our or- 
ganization is not (as some are) top 
heavy on selling and light weight on 
“delivering the goods.” 

These four men, who constitute 
the backbone of our business-getting 
department, are, every one of them, 
themselves producers of advertising, 
men of ideas, thinkers, men who can 
help you to plan for the best results 
from your advertising campaign. 

We do not rely on high-salaried 
spellbinders to get business and low- 
priced brains to make the advertising. 

When you engage an attorney or 
an engineer, you certainly inquire into 
his past reputation and success, and, 
as near as you can estimate, decide 
whether or not he is capable enough 


the 


to carry out for you the work you 
desire done. Don’t you? . 
You are no doubt interested in 








advertising and new-business-getting | 


ideas for your business. 


Doesn’t it sound rational that the | 


advertising concern most familiar 
with the conditions and requirements 
of your business will give you the 
best results? 

Is it not true, therefore, that you 
would prefer to purchase advertising 
matter from this company, which 
handles twice as much Central Siation 
and Electrical Advertising as all other 
advertising concerns combined? 

Reason it out and we believe you 
will agree with us that we can render 
you the most efficient advertising 
service. 


CURTIS 
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usiness Boosters 














Mr. C. H. JOHNSON 


Vice-President of our company, well known among the electrical fraterni- 
ty, and thoroughly well posted on what our central station customers 


are doing in their new-business departments. 


At the head of every department 
connected with our business we have 
men who thoroughly understand 
Central Station requirements and who 
ire well equipped to prepare adver- 
‘ising matter that is practical and pro- 
ductive, 

For the last ten years we have 
veen in very close touch with every- 
thing electrical. 

We are, therefore, thoroughly 
iamiliar with your business condi- 
tions and are able to outline for you 
: campaign of advertising that will 
be economical and profitable. 

“From brains to post-office” your 
campaign may be handled by us so 
that all the details are taken off your 
hands. 


At your command, we have about 


ADV. 








Mr. F. C. MATHEWS 


Assistant General Manager, who is supervising the central station adver- 
tising we are now doing for Mexico City, Mexico; Buffalo, N. Y., 


and others, and originator of much of the advertising we are making 
for electrical manufacturers and central stations. 


one hundred people divided into some 
eight different departments. 

Your matter goes from Sales De- 
partment to Idea Department, Idea 
Department to Copy Department, etc., 
etc., until it reaches Uncle Sam’s post- 
office, stamped and addressed. 

All the idea making, copy writing, 
designing, printing, bindery work, 
addressing and stamping is done in 
our plant, and it takes more than 
twelve thousand square feet of space 
to accommodate us at the present 
time. 

Examine closely the advertising 
matter that comes to you now and 
you will find the mark of Curtis on 
the best of it. 

Request us and we will give you 
the names of many Central Stations 


co. 


and Electrical manufacturers who 
will tell you that our advertising serv- 
ice is profitable and satisfactory. 

Don’t you think it would be a good 
idea to make an appointment with 
one of our company and talk the 
matter over? 

We believe you will find it quite 
satisfactory to discuss new-business- 
getting ideas with a man who is well 
posted and thoroughly acquainted 
with the requirements of Central Sta- 
tions. 

Why not write us now, making 
such an appointment, setting your 
own time and date? 

We shall be glad to send you our 
“Short Cut Book” upon request. 


Office and Pliant 


Detroit, Mich. 
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YOU NEEDN’T WORRY 
ABOUT THE QUALITY 


when you find this mark 

















Flush Push Switch Rotary Fiush Switch 


“Diamond H” Switches 












































Atomatic Flush Receptacle Receptacle Plug Receptacle Complete 


Combine the greatest care in the selection of materials, 
the greatest experience in switch design and construction, 
and you have part of the formula for ‘‘ Diamond H” Switches. 
They satisfy the purchaser every time. Let us prove it. 


The Hart Mfg. Co. 


Hartford, Conn. 


New York Bosten Chicago Denver San Francisco Toronto London 
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NUERNBERG CARBONS 


-TRADE ghee 
Their ‘use means more light, brighter light and clean globes. “ELECTRA” 
CARBONS are made of the very best material. They are absolutely uniform 
in quality, diameter and straightness. LOOK FOR. THE TRADE-MARK. 























Voltmeters, Ammeters and Volt-Ammeters 


VARIOUS RANGES 


INEXPENSIVE AND COMPACT 


But large enough for accuracy and practical use 





The instrument illustrated combines in one 


A High Reading Voitmeter, 
A Low Reading Voltmeter, 
An Ammeter 








It will measure the volts of an electric light current or of a single cell of 





battery, besides measuring amperes. 


Half Size. 


SEND FOR CATALOG OF PORTABLE AND SWITCHBOARD INSTRUMENTS 








LOUIS M. PIGNOLET, 78 Cortlandt St., New York 
ee 
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WESTERN ELECTRIC 





All Styles 
All Sizes 


For every conceivable use. 








We make enough every 
day to light a good-sized city. 
a Our motto is ‘‘ Make them 
as good as they can be made.” 

We can make prompt de- 


liveries. 









Send for Bulletins 7035-B and 5512-B. 


WESTERN 
ELECTRIC 


COMPANY 


NEW YORK PHILADELPHIA ~ SAINT LOUIS 
SAN FRANCISCO CINCINNATI DENVER 
KANSAS CITY PITTSBURG LOS ANGELES SEATTLE ATLANTA 









CHICAGO SAINT PAUL 






















Sept 
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METER TALK —| 


No. 26. 
HORSERAGING is, for all the world just 


like putting your money in meters. 

Why? Because nine times out of ten, it is the 
horse with the power of endurance behind it—the 
torque, so to speak—that becomes the favorite. 

Of course, some horses—and meters—make 
great spurts, while others go so siow that they 
“fall out” long before they reach the judges’ stand. 


é 2 
DUNCAN METERS have the endurance all The mnie durable and efficient 
right; their gait and speed are correct all the Induction Coil ever made 


time; and the man who invests his money in ‘66 99 
them is always a sure winner. The JUMBO 


MORAL: do not take chances—buy the DUN- 
































CAN—then sit in the grand-stand and watch Used in the most prominent hospitals in the country. 
your money come back to you with honorable Especially recommended for experimental work. 
il iti 2 ry : 

and legitimate profits 15-inch Spark heavy inner core, very strong, 


high efficiency. “High quality” rather than “low cost” 
is our cOnstant aim, although our price is reasonable. 











WE MAKE ONLY THE BEST 3: WRITE FOR PRICES 
DUNGAN ELECTRIC MFG. co. THE ROENTGEN MFG. COMPANY 
Maine and Merchants Bldg. rf: PHILADELPHIA, PA. 


LAFAYETTE, IND. 


























ase 8 





















q@ MADE IN CONVENIENT 
SECTIONS FOR HANDLING 
AND LAYING, AND CAPA- 
BLE OF BEING LAID SO 
THAT CABLES MAY BE 
mtd DRAWN AND WITHDRAWN 
WITHOUT THE SLIGHTEST INJURY TO THEIR OUTER COATING. 
@ MADE OF A MATERIAL THAT WILL NOT CORRODE AND DISSOLVE 
AMONG THE ACIDS AND ANY STRAY ELECTRICAL CURRENT THAT 
MAY SEEK AND FIND 
A PASSAGE ALONG IT. 
@q@ MADE IN ALL SIZES 
AND IN ALL STYLES OF 
CURVES OR BENDS. 
@ WRITE FOR PARTICULARS. 
(4) 





— 


ATE Naa 
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INTERNAL CONSTRUCTION OF ARRESTERS. 
MODELS A. B AND C. 





LORD ELECTRIC Co. 


ANGE ON ES IN ALL PRIN CLP AL CITIES 


—— , 


NEW YORK, N. Y. 





THE IDEAL LIGHTNING ARRESTER 


SIMPLE ———DURABLE 





PHAN1OM ILLUSTRATION, SHOWING GENERAL 





SHAW 


NON -ARCING 
LIGHTNING ARRESTER 


COMPACT 


An ever-ready, never-failing protection 
for electrical circuits and apparatus. No 
moving parts. No air-gap resistance. 


FOR ALL VOLTAGES. 


























“BARR” IRON 


Perfect in Construction 
and Operation 





Central Stations and Dealers will find them making friends wherever they are sold or used. 
They embody all the features--electrically and mechanically--of construction contributing to 


satisfaction. 








**Eureka” Electric Heating Devices 


are made in many forms; coffee percolators, hair curling irons, glue pots, lead heaters, chating 


dishes, griddles, broilers, etc., etc. 


The W. J. Barr Electric Mfg. Company Cleveland, Ohio 


























4 


ee 
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DID IT EVER STRIKE YOU? 


Your Transmission Lines are constantly attracting Lightning. 
It is sure to strike sooner or later. 


GARTON-DANIELS ARRESTERS 


provide a protection which has proven efficient 


For Many Years 


wo Mey Il 
B LIGHTNING |i 
a ARRESTER|” 


if TYPE E.G 


/GARTON-| 
| DANIELS |; 
F | COMPANY 1 
y | KEOKUK 
J / i IOWA 
. J.S.A 








The path offered to the discharge is of lower resistance than the insulation 
1 ae of the apparatus. 
m2 P Garton-Daniels Arresters will absolutely cut off the flow of normal current 
after the discharge has gone to earth. The discharge path has the smallest possible 
air-gap and a non-inductive path of the lowest possible ohmic resistance. 
| hi hy The flow of normal current is not broken at the air-gap, but between the 
0 | “ é armature and the upper carbon. 

This fact permits the use of a smaller air-gap, and prevents destructive are- 
ing, so that the discharge points will outlast the rest of the arrester and never 
short-circuit. 

j % You will find much valuable information in our new Bulletin No. 25, which 
we send on request. 


EvLectric SERVICE SuPPLies Go. 


“Supplics for Every Electric Service” 


MAYER & ENGLUND DEPT. GARTON-DANIELS DEPT. PORTER & BERG DEPT 


PHILADELPHIA KEOKUK CHICAGO 
BRANCHES 
NEW YORK PITTSBURG SAINT LOUIS ATLANTA 
zt i ; y \ \ \ 
hes : F 7 ON he 
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lie 





This cut represents a combination automatic and 
manually-operated starter, designed particularly for 
the control of motors operating fire pumps. As 
the price does not greatly exceed that of an ordi- 
nary automatic starter, however, it can be used to 
advantage for the automatic control of any motor. 





Wake dor oe F IOS CAT A-LE°O GUE 


J. L. Schureman Co. 


Manufacturer of 


ELECTRIC MOTOR CONTROLLING DEVICES 


70-82 W. JacKson Boulevard :: :: CHICAGO 


EUROPEAN AGENIS: Geipel & Lange, London AUSTRALIAN AGENTS: Edmiston & O'Neill, Melbourne 














75 H.-P. 220 V. Type “EH” Starter 






































ae, 
IF Soa WISH Everything that has — written on any special subject in 
TO KNOW which you are interestec Ww 
IF YOU ARE In a simple and practical method of keeping in touch with the hen in BOSTON Stay at the 
INTERESTED progress of your profession at home and abroad 
—consuLt— Copley Square Hotel 

T H E T EC H N | CA e i N D EX Cor. Huntington Ave. and Exeter St. 
A SYSTEMATIC REVIEW OF CURRENT TECHNICAL LITERATURE The most centrally located hotel for travelers and visitors. One block 

Carefully cla-sified according to subject, ap- , from Boston & Albany “Huntington Avenue Station” and N. Y., N. H. & H. 
ORDINARY EDITION Eonise explanation, of all articles ‘of impor CAR nse aes “Back Bay Station.” Electric cars pass the door to B. & M. R. R. “North 

tau € 8. ” “yy 
10s. 6p. ($2.50) proceedings of technical societies, ree dia: Shen. alti Station” and connect with “L” and surface lines to all parts of the city 

= s titles of the various new books published on ae ‘ ssi and suburbs. 
YEARLY technical subjects. 1t has already listed 65,000 YEARLY 

articles and books. Ten minutes’ walk to shopping and business district. 

Every development in every branch of ELECTRICAL ENGINEERING PRACTICE A high-class, modern house, intelligent service, moderate prices, pleasant 
is recorded and may be traced by rooms, superior cuisine. Long-distance telephone in every room. 
T H E : E Cc H N ICA L I N D E xX Ladies traveling alone are assured of courteous attention. 
AMOS H. WHIPPLE, Proprietor 
Single Copy: 1s. ($0.25) 
_ Copley Square Is Boston’s literary, musical, artistic and religious centre. 
M. J. FITZPATRICK, Publisher, 51, Rue de L’Aurore, Brussels 

















The Warren Alternator 


MANUFACTURED BY 


WARREN ELECTRIC MANUFACTURING CO. 


SUCCESSORS TO 
The Warren Electric Manufacturing Co. 
MANUFACTURERS OF 


Inductor and Revolving Field Alternators, 
WEMCO A.C. and D.C. Motors. 
SANDUSKY, OHIO 
Write for Bulletin No. 34. It will pay you to do so. 














REVOLVING FIELD TYPE 

















TE gre 
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American Transformers 


FOR COOL OPERATION 
EVERY VOLTAGE te HIGH EFFICIENCY 
FREQUENCY BEST QUALITY 

USAGE OF INSULATION 


| 
| 


| 
| 
| 
| 


} 
{ 
i} 














| As good as_ high-grade 
materials, sKilled work- Estimates furnished upon 
manship and experienced application. Send for Cat- 
engineering can make them alogue and Bulletins 


AMERICAN TRANSFORMER COMPANY 


NEWARK, N. J. 


IMMEDIATE SHIPMENTS FROM STOCKS OF 


| WESTERN ELECTRIC COMPANY 


Chicago New York Philadelphia Pittsburg Saint Louis Saint Paul 
San Francisco Los Angeles Seattle Kansas City Denver Cincinnati 








Atlanta 


























WE CARRY IN STOCK A 
COMPLETE LINE OF 


POLE LINE SUPPLIES 


Poles of all Kinds Cross-Arms Insulators, Etc. 















We can make immediate deliveries 


Write to-day for ‘‘Pole Booklet B’’ 


Western Electric 


Company 


Chicago New York Philadelphia Saint Louis Saint Paul 
San Francisco Cincinnati Denver Kansas City Pittsburg 
Los Angeles Seattle Atlanta 
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SPRAGUE ELECTRIC COMPANY 


MANUFACTURER OF 


Direct Current Electric Motors and Generators, Electric Hoists, 
Winches and Ash Bucket Hoists, Electric Fans, Dynamotors, 
Motor-Generators and Dynamometers, Flexible Steel Con- 
duit, Flexible Steel Armored Conductors, Steel Ar- 
mored Flexible Cord, Outlet Boxes, Fittings, Tools 


Descriptive Bulletins sent upon request 
GENERAL OFFICES: 
527-531 West Thirty-fourth St., New York City 
Branch Offices: 


Chicago St. Louis Boston Baltimore Pittsburg New Orleans San Francisco 

















DYNASOS Diehl 


MOTORS ror ALL USES 





100 KW., 250 R. P. M., Direct Connected 





TRIUMPH engine type dynamos are built in sizes 
from 25 KW. and up, for any standard speed and 
voltage, for direct connection to any standard 











engine. 
Send for Bulletin ER 281 MOTOR AND BLACKMEN 
EXHAUST .WHEEL 
TRIUMPH ELECTRIC CO. SEND FOR BULLETINS 
Main Office and Works, Cincinnati, Ohio Diehl Manufacturing © 
New York, 1123 Broadway Chicago, Great Northern Bldg. ELIZABETIPORT. New Jersey 


(2) BRANCHES: 
WEEE EEE ORE NE NTE LIE LLL LIE ALLELE ALLA TEBE etn i A A 5 2 ARR 
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Perfect Ulumination 


depends upon the right kind of light. 
The right kind of light depends 
upon the right kind of generator. 









































A flickering light is more distressing than too little light. It is the result of poor regulation. 
Lighting plants with heavy loads to carry require close regulation. This is one reason why C & C 
APPARATUS should be considered. They maintain their regulation with rapid fluctuations from 
no load to full load. Frequent ‘‘repeat orders” which we get may be taken as further evidence of satisfied 
customers. They are compact, simple and free from noise and vibration. Every machine is absolutely 
right when delivered so that it will begin operating without troublesome adjustment and will run without 
need of constant attention. 


ar™-_ © 


GENERATORS AND MOTORS Girne SLE CTTrrRic co. > SEND FOR BULLETINS 


FOR EVERY PURPOSE ~— OC GU 
Works and General Office: CARWOOD, N. J. 


BRANCHES: 


PHILADELPHIA BOSTON NEW YORK 
201 W. E. Trust Building 176 Federal St. 149 Broadway 


AGENCIES IN ALL PRINCIPAL CITIES 











Oe aT eae Ooi 
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SMALL C-W LIGHTING GENERATORS 


The same high- 
grade materials 
go into this 
small machine 


as into the great 
C-W generators 
which will light 
Chicago 


D.C. generator for direct connection to steam or gas engine 


G COMPANY 4 
ALTERNATING AND DIRECT CURRENT MACHINERY 
AMPERE, N. J. 

















TELEPHONE 
© ENGINEERING « 


Phe “A 18-C of the Telephone” is a 
book valuable to all persons interested 
in this ever-increasing industry. No 
expense has been spared by the publish- 
ers, or pains by the author in making this 
the most comprehensive handbook ever 
brought out relating to the telephone. 


The volume contains 375 pages, 268 
illustrations and diagrams; it is hand- 
somely bound in black vellum cloth, 
and is a generously good book without 





1-2 H. P. Driving Soda Water Carbonator 


CENTURY 
SINGLE PHASE MOTORS 


are not surpassed by any and equaled by few for service requirina 
frequent stopping and starting under load. No attention and 
automatic operation. Many of the largest buyers have adopted 
them as their standard. 


1-2 TO 10 H. P. 
MANUFACTURED BY 


CENTURY ELECTRIC COMPANY 


404 North Fourth Street, St. Louis, Mo. 











reference to cost or price. 


Money will be returned to 
dissatisfied purchasers of this 
volume. Order to-day. 





Price, One Dollar, Postpaid 





Send all Orders to 


Electrical Review, =) =2% Sos 
New York City, U.S. A. 











crane 
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| ALTERNATING CURRENT 
GENERATORS 


ENCINE TYPE _4nD BELTED TYPE 




















Single Phase 
Two Phase 
Three Phase 


High Efficiency 
Low Temperature 
Latest Design 


Novel Features 











BURKE ELECTRIC COMPANY 


MANUFACTURER OF 


Alternating and Direct Current Machinery 


Main Office and Works, ERIE, -PA. 


NEW YORK PITTSBURG PHILADELPHIA CHICACO KANSAS CITY 
26 Cortlandt St. Park Building 438 Mint Arcade Bidg. Maurai & Co., Fisher Bidg. W. T. Osborne & Co 


CLEVELAND, Adams & Downs, New England Building 
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Wagner Transformers 


ARE NOT LIKE OTHER 
TRANSFORMERS — THEY ARE 
OF THE “‘SHELL TYPE” 


Our form of coil winding 
permits of good insulation 
with good regulation; a 
combination some other 
manufacturers cannot 
obtain. 


THEY WILL STAND 
USE AND ABUSE 








The Best Material, 
Workmanship and 
Brains go into the 


SEND US TRANSFORMER 


making of each 500 K. W. 25 Oycle Air Cooled Step- 
Transformer down Transformer, 14,000 to 2,300 
valts, showing air intake « ndoutiet | 






















SPECIFICATIONS 














= 
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WS 
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The Wagner Electric Mfg; ( 
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Motors for All Kinds 
of Drive 









‘sie ~ an 
Type ‘*BV”’ Type “BR” 
Standard ‘* Squirrel Cage”’ Standard Single-Phase Vertical Standard ‘* External Resistance” 
Polyphase Motor Motor _ Polyphase Motor. 
Sizes 1 to 200 H. P Sizes 15 to 200 H. P. 


MADE RIGHT AND STAY RIGHT 


LARCE OVERLOAD CAPACITY 
SMALL HEATING EFFECT 


AS TO DETAILS of Construction, 
Weights, Bearing Design, 
Heating, Limits, etc., they are 
all taken care of in such a 








manner as to give the user a 
maximum value with no 
trouble. 


OUR PRICES are RICHT 


Bulletins 14 and 15 





Pe 8 2 EE TIPE 


’ oi 


Co,, St. Louis, 


LU PUSS 
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CUTLER-HAMMER 


_— PAGES give only an inkling of what we 
D | R E . T make. Our Catalog gives a better idea, for 
in it are listed no fewer than 2,500 types and sizes 


C U R R E N 7 of standard Cutler-Hammer controlling devices. 


Even the catalog, however, does not tell the whole 


A P P A R A i} U S story, for we make special apparatus as well. 

















Printing Press Controller. 
“Carpenter” Type. 
(Bulletin 85%.) 





Universal Motor Starter, Machine Tool Controller. Elevator Controller 
(Bulletin 21.) (Bulletin 78.) (Bulletin 54.) 


JUST A FEW 





Motor Speed Regulator. 
(Bulletin 40.) 

















Float Switeh, for use in ; ae ; . 
connection with open Self-Starter for Motor-Driven Pumps. Multiple Switch Starting Rheostat for 1,500 H. P. 
tanks. (Bulletin 73.) (Bulletin 73.) Motor. (Bulletin 10%.) 








THE CUTLER=HASIMER TFG. CO., 


NEW YORK OFFICE: 136 Liberty St. CHICAGO OFFICE: Monadnock Block 


LA RGEs T MAKERS O F ELEoOo TAI O 














Septer 
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CUTLER-HAMMER 


E DO NOT MAKE motors, nor generators, 


nor any appliances for electric lighting (except A LT E RN ATI NG 
Theatre Dimmers), but we do make every conceivable 
device for controlling the electric current. Let us C U R R E N T 


know in what line of controlling apparatus you are 
APPARATUS 


interested and we will gladly send descriptive bul- 
letins covering tt. 


























Starting Rheostat for two-phase or 
three-phase induction motor 
squirrel cage type. May be used in 
place of auto-transformer or com- 
pensator with small motors. 

(Bulletin 18.) 


Self-Starter for alternating cur- Theatre Dimmer. ‘Simplicity’ Type. 
rent motor—single, two or May be used on either A. C, or D. C. 
three-phase. (Bulletin 33.) Circuits. (Bulletin 92.) 























a 
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- 
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Oil immersed Auto-transformer, or Com 
pensator, for starting large squirrel 
cage type induction motors. 

(Bulletin in preparation. ) 


Elevator Controller for alternating Self-Starter for two or three 
current motor-——slip ring type. phase A. C. motor—slip ring 
(Bulletin 56.) type. (Bulletin 35.) 


MILWAUKEE, WISCONSIN 


BOSTON OFFICE: 176 Federal St. 





PITTSBURG OFFICE: Farmers’ Bank Bldg. 


CONTROLLING DEVICES IN TH E WOoRLD 


oe 
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CONSIDER 


the distinctive features 


of the 


SUNDA 


direct and alternating 
current motor starters 














A 50-H. P., 3-phase, 220-volt, 60-cycle, automatic 
starter for slip-ring type of A. C. motor 





























3-Pole Remote-Control Switch 




















Bear in mind 
particularly 


No Sliding Contacts 





and the small space 
that they occupy 


We would like to 
tell you all about 
them :: Write us 








Sundh Electric Company 


113 Cedar Street :: 3: New York City 











Septe 
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TYPE C-5 Gontroiler TYPE C-6 Controller 
Cast Crid Resistance Cast Crid Resistance 














bd we acc a re mee 
APS NC 2 


TYPE G CONTROLLERS 


ARE 
MODERATE-PRICED, SELF-CONTAINED 
AND ADAPTED TO THE SERVICE 
AND CONDITIONS MET WITH IN INDUSTRIAL PLANTS 








Made in cast grid or coil resistance type, 1 to 50 H.P. In both types the resist- 
ance is removable in a complete unit, and separate coils or grids can be removed 
from such units without disassembling. 


Blow-out is powerful. Wearing parts, extra heavy. All parts are accessible and 


interchangeable. 
Send for Bulletin No. 107 for details. 








Cleveland, Ohic. 


latte Sly bf 
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“We 


Aberdeen, So. Dak. 
Akron, Ohio 
Allentown, Pa. 
Auburn, Me. 
Auburn, N. Y. 
Battle Creek, Mich Hastings. Neb. 
Beaver Falls Pa 
Bellingham, Wash. 
Billings, Montana 
Butte, Mont. 
Cadillac, Mich. 
Champaign, Til. 
Chicago, Lil. 
Cleburne, Texas 
Columbus, Ga. 
Columbus, Ohio 
Dayton, Ohio 
Denver, Colo 


“WE ARE IN VERY GREAT NEED 


of telephone girls,’ wails a manual operating company, in a 


letter to us. ‘‘Can you advise us where you have recently re- 


placed manua’ boards with automatic so that we can get in 


touch with them ?”’ 
from somewhere.” We sympathized with the company, told them 
where we thought they might be able to get some girls, but we 


suggested the 


Automatic System as the solution 


of their problem, which is becoming a common one among manual 


companies. Have you encountered it yet? When you do, re- 
member that the Automatic dispenses with girls, saves money, 
makes money, aud gives the best service. Automatic equipment 
has been adopted in the following cities: 

Dowagiac. Mich. 
El Paso, Texas 


Marion. Ind. 
Medford, Wis. 


San Francisco, Cal. 
Santa Monica, Cal. 
Emaus, Pa. Miamisburg, Ohio Saskatoon,Sask..Van. 
Fall River, Mass. Mount Olive, Ill. Sioux City, la. 
Grand Rapids, Mich New Bedford, Mass South Bend, Ind. 
Oakland, Cal. Spokane, Wash. 
Ocean Park, Cal. St. Marys, Ohio 
Omaha, Neb. Tacoma, Wash. 
Pentwater, Mich. Toronto Jct., Can. 
Pontiac, Ill. Traverse City, Mich. 
Houston, Texas Portland, Me. Urbana, Ill. 
Jonesboro, Ark. Portland, Ore. Van Wert, Ohio 
Lake Benton, Minn. Princeton, N. J. WaliaWalla, Wash. 
Lewiston, Me Richmond, Ind. Wausau, Wis. 
Lincoln, Neb Riverside, Cal. Westerly, R. I. 

Los Angeles, Cal. Rochester. Pa. Wilmington, Del. 
Manchester, la Rushville, Ind. Woodstock,N.B.,Can, 
Marianao, Cuba San Diego, Cal. 


Havana, Cuba 
Hazleton, Pa. 
Holland, Mich. 
Hopkinsville, Ky 


Automatic Electric Company 


Van Buren and Morgan Sts., Chicago, U. S.A. 











American 


Bell Telephone 
Company, 


125 Milk Street, 


Boston, Mass. 











ESE TL. 1. O G G 


ADDRESS DEP'’T E. 


PHILADELPHIA, PA. 
KEYSTONE TEL. BLOG. 
LOS ANGELES, CAL. 
318 W. SECOND ST 


SUPPLY COMPANY 
CHICAGO 


—— BPANCHES 
CLEVELAND, O 
ELECTRIC BLOG 
ATLANTA, GA. 

17 PETERS ST. 


1413 MAIN ST 


56 ALBERT ST. 


SWITCHBOARD AND 


KANSAS CITY, MO. 


WINNIPEG, MAN. 








SWITCHBOARDS 
TELEPHONES, 


TELEPHONE APPLIANCES, 
POLES, LAMPS, CABLES, 
TELEPHONE LINE SUPPLIES, &c. 


CORRESPONDENCE SOLICITED. 


WRITE FOR BULLETINS 











PROGRAM CLOCKS 











are a great modern con- 
venience in schools, col- 
leges and other large build- 
ings where automatic sig- 
nals are desired. By their 
use any number of differ- 
ent bells in any number of 
different rooms may be 
rung at any times desired 
during the day. 

ALSO 60-DAyY, ELECTRIC, 
WATCHMAN’S, AND FRYING- 
PAN CLOCKS. Send for Cata- 
logue No. 207. 


The Prentiss Clock 
Improvement Co. 


Dept. 20, 92 Chambers 
Street, New York City. 








JESSOP’S 


Established 1774 








For Tools, Dies, Magnets, Etc., 
also Crucible Sheet Steel 


Wm. Jessop & Sons (ttd.) 


91 JOHN STREET, NEW YORK 
Manufactory, SHEFFIELD, ENG. 


STEEL 





Chief American Office 








Complete Telephone Apparatus for large 
and small exchanges 








American Electric Telephone Co. 
State and 64th Streets, Chicago, Ill. 





W. R. Ostrander & Co. 
22 Dey St., NEW YORK 
Manufacturers of 


Whistles, 
Annunclators 


Speaking Tubes, 
7 Bells, 


Electric 
Light 
Supplies 
Factory 
DeKalb Ave. 
Brooklyn 
Send for 
Catalogue 











WHEN ADDRESSING ADVER- 
TISERS PLEASE MENTION 
THIS PAPER 














CORDS 


Tinsel and Stranded Copper 
Conductors. All styles of Tex- 
tile insulation. 

Mail us a worn out cord. We 
will replace it with a new 
cord of our manufacture and 


submit prices. 
BELDEN MFG. C0. 


192 Ilichigan St., CHICAGO 
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Switchboard Meters = 


A Complete Line 
A. C. and. D. C. 





Uniform Appearance Permanently Accurate 
Highly Dead Beat 


High Torque 


Guaranteed 
Highly Finished 
High Insulation 





Long Scales 





Graphic Recording 
Meters 


Quick Shipments 














Ammeters—Voltmeters—Wattmeters—Power Factor Meters—Frequency Meters 
Synchroscopes—Ground Detectors—lIntegrating Meters 


Westinghouse Electric & Mfg. Co. 


ADDRESS NEAREST SALES OFFICE 


Atlanta Chicago Denver Minneapolis Pittsburg 

Baltimore Cincinnati Detroit New Orleans St. Louis 

Boston Cleveland Kansas City New York Salt Lake City 

Buffalo Dallas Los Angeles Philadelphia San Francisco 
Seattle Syracuse 


Canada: Canadian Westinghouse Co., Ltd., Hamilton, Ontario 
Mexico: G. & O. Braniff & Co., City of Mexico 
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Arc Lamps 


FOR 


f= All Circuits 


_— 











Unsurpassed in Quality 





| Workmanship and Finish 











MULTIPLE ALTERNATING 
ARC LAMP 





SERIES ALTERNATING 
ENCLOSED ARC LAMP 





Long 


Burning 









































if MULTIPLE DIRECT- 
Rg CURRENT ARC LAMP 





SERIES MULTIPLE DIRECT- 
CURRENT ARC LAMP 





METALLIC FLAME ARC LAMP 


Westinghouse Electric & Mfg. Co. 


ADDRESS NEAREST SALES OFFICE 


Atlanta Chicago Denver Minneapolis Pittsburg 
Baltimore Cincinnati Detroit New Orleans St. Louis 
Boston Cleveland Kansas City New York Salt Lake City 
Buffalo Dallas Los Angeles Philadelphia San Francisco 


Seattle Syracuse ; “ 
Canada: Canadian Westinghouse Co., Ltd., Hamilton, Ontario 
Mexico: G, & O. Braniff & Co., City of Mexico 
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A Couple of Days 


under ordinary conditions is ample time in which to erect a 
Westinghouse Turbine. Recently two 750 H. P. units were 
installed for the San Diego Street Railway Company by 
one erector and the power-house force in 83 hours. This 


included inspection of the interior and the taking of cleararices. 


For particulars, Turbine Catalogue 7002. 





The Westinghouse Machine Co. 


Designers and Builders of Steam Turbines, Steam Engines, Gas Engines and The Roney Mechanical Stoker 
Address nearest sales office for information 


New York, 10 Bridge St. Cleveland. New England Building Atlanta, Candler Building Philadelphia, N. American Bldg. 
Boston, 131 State Sr. Chicago, 171 La Salle St. St. Louis, Chemical Building Denver, Merhes Building 
Baltimore, Continental Building Cincinnati, Traction Building Pittsburg, Westinghouse Building San Francisco, Hunt, Mirk & Co. 


~ 
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Crescent Rubber Insulated a aiies 


WIRES and NOISELESS 
CABLES PINIONS 


National Code Standard Will stop your gears from 
making a racket Doesn’t 


CrescentInsulated that interest you? Write 


Wire ana Cable Co. for our new Catalogue. 
New York Office, 53 Barclay St. 


shonin The New Process Raw Hide co | 


Trenton, N. J. 
SYRACUSE, N. Y. 














SATE TR EE TET aI Se 





















































BISHOP WIRES AND CABLES| 


Meeting the most trying conditions a specialty. All Kinds of FLEXIBLE CABLE. 
For Controlling, for Electric Lights, and for Annunciators in ELEVATORS 


Also for Theatre and other trying work 


Bishop Gutta=Percha Company 


420-430 East 25th Street, New York 324 Dearborn Street, Chicago fT 














BARE and INSULATED COPPER WIRE 


| ee t 2B. Galvanized Telegraph 
Lead Incased Cables \ = | : iC » \ Wire 


oA — A. Roebling’s Sons Co., Trenton, N.J 


AGENCIES AND BRANCHES: NEW YORK CHICAGO CLEVELAND ATLANTA 
OAKLAND, Cal. LOS ANGELES PORTLAND, Ore. SEATTLE 











a RA OH Hp SE BADOS Be SAMSON =~ See || 
mS ai AY E R RY — : FOR ARC LAMP AND TROLLEY CORD : 
CORD , SEND FOR SAMPLE 


SEAMLESS RUBBER INSULATED l :% 
PAPER INSULATED, LEAD encasep| WIRE & CABLE SAMSON CORDACE WORKS, Boston, Mass. 


BRANCHES WATERBURY COMPANY 4 
Pittstire Pa, San Franciseo-Gal 69 SOUTH STREET NEW YORK CATALOG C:22 © 


Metropolitan 




















How did you learn the addresses on this page? 





Tell the advertiser WHEN YOU WRITE to him ; ( Electric Mashattan Electrical Sut M Ai ‘ 
ag Light Wire + 





NEW YORK we 4 
17 Park Place 188 Fifth Avenue 


OF 
Something Electrical for Everybody 
ct 








»— “"~ CODE STANDARDS | | 22 Connectors 
Stemecc, «0. K.” WEATHER-PROOF ae Mor il 
SLOW-BURNING WEATHER- Tol) “the connectors save Rubber-Covere | 


iyo], | time, save money, and 
PROOF, AND IDEAL WIRE a Wires 


ee Cheaper, stronger and & 
PRICES AND SAMPLES ON APPLICATION 2 5 safer than soldered joints. i 


YONKERS DETROIT INSULATED 


PHILLIPS INSULATED WIRE COMPANY | | | | sPeciatty co. || wiRe comrany 


Office and Factory, PAWTUCKET, R. I. | YONKERS, N. Y. , DETROIT, mich 





















































